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N°. I. 

ACCOUNT OF THE CHRONOMirrERS. 

Thirteen duxuuKuetors woe embartwd on board the Fury, viz. 
Messrs. FarkinsoD aad Fiodshon's No. 359 



254 
460 

458, an eight-day chronometer. 



Mr. Arnold's 



Messrs. Molyneux and Cope's 
Messrs. FiiuH- and Nowland's 



, 21091 

, 14^podcet dmnometers. 

.leorJ 

, 405 

, 281. an ea^A4ay dironom^er. 



Of thfsse. Noa 2S8, 2S3. 354» 369. and S109, were supplied by government; 
Nos. 326, 14, and 1897, were the'pn^rtyof Mr. Fisher; Na 259 belonged to 
Captain Parry, and the rest, our. Nos. 460, 458, 405, and 281, were sent out 
oa trial by their respective makers, and placed in the diai^ of Captain Parry. 

The whole of the chronometcoB, (with the exception of 2109 and 14), were 
kept, during the sunmier, in separate cots of canvas, lined with green baize, 
and suspended to the beams of the after cabin; this method being considered 
the most e&ctual in af^rdi ng to the watches an easy moticxi at sea, and also in 
preventing, in srane measure, the e£^ to be apprehended &om the frequent 
shocks received by the &hu), when navigating among the ice. No. 2109 
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4 ACCOUNT OF THE CHRONOHETERS. 

(except ia the instances hereafter specified, where it was worn in the pocket). 
was placed in a vertical position against the ship's side, for the sake of con- 
venient comparison to the officers in making their observations, and to prevent 
the necessity of taking down any of the watches except for the nocm-comparison, 
an account of which was daily hung up for reference. No. 14 was worn by Mr. 
Fisher, and constantly used in noting the time of observations. 

Soon after the ships were secured in winter-quartets, the chronometers w^re 
removed from the cots, and placed on the shelves of a boc^c-case, on each side of 
the cabin fire-place, in which situation, as will be seen by the register annexed 
to the proper table, they were subject to no such severe trial, as, frcHn the limited 
suf^ly of fuel, had been experioued on the former voyage. 

The winding-up and comparison of the ducnometers was performed daily, at 
noon, throughout the voyage ; by Messrs. Fisher and Hooper in the sununer, 
and during the winter months, (when Mx. Fisher's various avocations required 
his frequent absence from the ship), by Captain Parry and Mr. Hooper. 

The chronometers were embarked on board the Fury, at Deptford, on the 27th 
of April, 1821, the following errors and rates, (brought up, for the sake of con- 
venience to one day, the 4th of May), accompanying them firom their respective 
makers. 



CBBONOICETBM. 


DATE. 


ErTsnm 


Biti. 


RKXABKE. 


Htktn. 


Vb*. 


PaikiiwoQ ft Fiodiham 


*59 


M«r4, IS8I 


a. M. 1. 

SI. 0!^ 


G 0.411 


Quned ir. T in 81 d*;.. 


« 


SSS 




F. 1 19. 


G4. 


ttt*.aM 4: P^Td^j. 


" 


S5> 

as* 


" '• 


81.0 1».T« 
8L0 47. 


GO.01I 
L a. 


Gained 1*. ia n <taj>— fliictD«tiii« about 
1-lDth of a secoDd, fMt and ilow. 

Lort 10*. in 5 dajri, having been alieied 
jaitpieTioniu that lime. 


„ „ 


460 


» « 


Sl.0 31^ 


L I. 


Had been gt^ng only 8 dayi on trial. 


» 


458 


- « 


81.0 O0S.S 


G 1.S 


(lUd ben only T <kji m trial lince the 


AlBOtd 


368 


" 


Sl.a 9 4M 


L4.5 






sae 


„ „ 


F. 08. 


C8. 




„ 


SI09 


.. 


Bl. 1 S5 18. 


G 1. 






14 




Si;a OS. 


L3. 




JJ ,.,.. 


1B9T 


It •• 


F. 01. 


G 1. 




MoljnenmiHlCope... 


405 


„ 


F. 1 56.94 


G. S.9J 


FromMr. Tajlor'.Mem. Rl. ObterrrtMy 


FuKimndNoirklid.... 


S81 


" " 


SI. OT.S 


L8.5 
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ACCOUNT OF THE CHRONOMETERS. 5 

A note from Messrs. Pai&insoD and Frodsham of the 3d of May, 1 821 , states 
that " No. 254 having been taken to pieces within ten days, to make some 
alterations, in ccmsequenoe of its losing aa its rate, it had not been long enough 
in their possessi<»i since, to be positive that they had corrected it." By the 
same ccanmunication, it appeared, that No. 328 was not calculated to resist es- 
trone cold so wdl as 253, 254, and 460 ; ajod the makers, therefore, recommended 
that it diould not be used under circumstances where a very low temperature 
was to be apprehended. 
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6 ACCOUNT OP THE CBRONOMETBBS. 

As the goieral method of keepiog the account of the cbrcnpmeterB has been 
nearly the same throughout the voyage, and aa the accuracy of the longitudes of 
all tiw land discovered or surveyed by this Expedition, as laid down in the charts 
is, in great measure, dqt^dent on this method, it will be ftopw here, once 
for vil, to exj^n it. The more dialled account t^the watches employed during 
each particular interval, and of the occasional correction of their rates, will 
follow in its jwoper place. 

To simplify, as much as possible, the operation of deducing a final result 
fircHn so many chronometers, some one watch known to have a steady, and what 
is scarcely less convenient, a small rate, was selected as ^e standard one ; of 
which a comparison with all the rest was registered daily at noon, and from 
which the longitudes, for the time being, were deduced, subject, of course, to sub- 
sequent correction, both for its own rate, and for a reduction to the mean <^ the 
dironcxueters employed. 

By looking down the columns of a table containing these daily comparisons, it 
was easy to see, at one glance, any suddei insularities, or other material altera- 
tion in the going of the watches ; because when such irregularities appeared in 
any of the columns, there was almost always the evidence of many against one, 
in detecting that which had erred. If, during any required interval, such irregu- 
larities frequently occurred, the watches in which they were noticed were omitted 
during that period, in the determination of the longitudes. 

Having thus selected the chronometers to be employed during any interval, a 
table (as No. I.) was made out, shewing the actual going of those watches 
upon eadi other weekly during that time. A table of this kind must always 
prove extremely useilil in pointing out the time nearly at which any alteration 
may have taken place in the going of the watches ; and then by referring to the 
table of daily comparisons, the day on which it has commenced may frequently 
be discovered. In such cases, either a special correction has been applied for 
the time during which the alteration of rate seems to have continued ; or, if the 
alteration appear to have been permanent, a new rate commenced from that day. 

The rates of the chronometers received, from time to time, their necessary 
corrections, while at sea, by obtaining at certain intervals (never exceedingtwelve 
weeks), a considerable number of lunar observations. These being collected into 
a table, (as Appendix No. Ill) shewing the error of the standard watch upcn Mean 
Greenwich Time, as deduced from each observation, its mean errcn* was found, 
by the rules of alligation, for a certain corresponding day, mi the supposition 
that the value of such determination is directly as the number of observations. 



,y Google 



ACCOUNT OP THE CHSONOMETEBS. 7 

Hence, also, the erroni of all the other watches on that day ; ^idi, as respected 
the rates of the chronometers, was considered as constituting the «id of «» 
interval and the ocxnmencetnent of another : and so on to Uie next series of 
obsemdiooB. 

The most favourable q;>poitimtties> however, of fixing the meridian of the 
ships, and thence determining the errors of the chronometers on Mean Greenwich 
Time, occurred during the continuance ctf the Expedition in winter quarters, the 
observations beuig there made in greater number and variety, and under circum- 
stance as fevourable as the rigour of the climate would admit. An opportunity 
was, also, thus afforded of obtaining the actual daily rates of the chronometers,, 
for a considerable period previous to the sailing of the Expedition. MTien at. 
the end of any interval, a considerable difierence has appeared between the 
error of a watch upon Mean Greenwich Time, thus found by observation, and 
that which would have resulted from the rate assigned to it at the beginning of 
the mterval, particular regard has been had to the changes shewn in the weekly 
table, and pains have been taken to assign such rates as those changes appeared 
to require. By this means a progressive alteration of rate has usually been 
detected and allowed, instead of altc^ether rejecting the former one in favour 
of that last found. A p^al exception to this rule occurs at the first emba^aticHi 
of some of the chronometers, whidi evidently took up very different rates almost 
immediately after their being put on board. 

The rates of the chronometers employed being thus fixed, two corrections 
were a{^lied to the longitudes originally found; viz. 1st, for the corrected rate 
of the standard-watdi ; and 2diy, for a reduction to the mean of the dironometers 
with tkar rates also corrected. 

The elements of the observations, together with flie longitudes thus finally 
corrected, are collected into tables, according to the order of time in which they 
were made. 

An account of the going of the chronometers not employed in the determination 
of the longitudes, is given in separate tables. The rates there assigned to them 
are deduMd, while at sea, from the Greenwich Time shewn by the means of 
the chronometers employed ; and, while in harbour, from observations obtained 
on the days therein mentioned. 

The temperatures noted in the tables, were obtained by a Six's the*mometer, 
placed as near the dironometers as circumstances would perinit, and registered 
daily at noon. 
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8 ACCOUNT OF THE CHBONOUBTERS. 

On leaving England in May 1821, No. 259, was selected as the standard or 
comparing watch. 

The lunar observations obtained during that summer, for determining the 
errors of the chrcsiometerB on Mean Greenwich Time, will be found in Appendix 
No. ni, and the following is an abstract of their results : 

1831. June 20th, ^ ^ 

By 87 nU, comprehending SAS distances, O east of ( , No. 859 slow of H.(t.T. oa.tig 

July 5th and 7th, 
By 08 sets, comprehending 6S8 disUnces, west of I , No. 859 slow of BLG.T. 6.18 

July 20th, 21st, and 24th, 
By 54 sets, comprehending 551 distances, O east of ) , No. 859 fiut of U.G.T. 53.73 

Aug. 1st. 3d, and 4th. 
By 74 sets, comprehending 750 distances, west of P , No. S50 fast of HLG.T. 1 83.80 

Total SIS 8187 distances. 

Mean error of 259 &st of Mean Greenwich Time 38.67. Corresp(Hiding 
day, July 18, 1821. 

The errors of the other chronometers on that day, by c(»npari&on with 259, 
were as follows. The mean rates per lunars, and those given by the makers 
are inserted, in order to shew at one view the alteraticms that had taken place 
in that interval. 





Gnor on Greenwich Time, Jolf ISth. 

- - Fast 3 34.67 - 


MeuIUlepeiLuliBn*. 


Melwi-elUle. 


No. 228 


- + I'.Sl - 


■ +4 


„ 253 


- - Slow 2 02.83 - 


- - 1.37 - 


- +0.03 


„ 254 


- - Slow 68 59.33 - 


- -46.56 - 


- -2 


„ 460 


- - Slow 16 45.83 - 


- -13.1 - 


. -1 


„ 458 


- - Slow 11.83 - 


- - 0.08 - 


■ +1.5 


„ 369 


- - Slow 18 58.83 - 


- - 7.43 - 


- -4.5 


„ 326 


- - Fast 3 53.17 - 


- + 3.00 . 


- +8 


„ 2109 


- - Slow 3 2 02.41 - 


- - 5.39 - 


- +1 


„ 14 


- - Fast 2 45.67 - 


- + 2.21 - 


- -3 


„ 1897 


- - Slow 6 06.33 - 


- - 4.89 - 


- +1 


„ 405 


- - Fast 52 20.5 - 


- + 8.21 - 


- +2.98 


., 281 


- - Slow 6 09.83 - 


- - 4.03 . 


- -2.5 



• Deduced sim^y by dividing the whole gain or loss, since ibe 4lh of May, by 75, (be Dumber 
of days contamed in the interral. 
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ACCOUNT OP THE CHBONOMETEHS. 9 

The cbfoacMneters sheeted for the determinotioQ of the longitudes up to the 
18th of July, were Nos. 259, 228, 253, 405, 326, and 2109. The foUowing 
correcticms were applied to their rates : 

No. 259 appears to have increased its rate progressively ; but as this is 
extremely small, the whole interval has been subdivided into three, of 25 days 
each, and the following rates allowed : 

. 4th to 29th May - - - - +6.5 
30th May to 23d June - - +0.6 
24th June to 18th July - - +0.7 

No. 228 certainly took up a much smaller gaining rate immediately after its 
being put on board: about the 18th of May it began to gain still less, by the mean 
of the other five watches, by about 1'.3 per day. From ihe 29th June, it again 
gained more, by nearly the same quantity. The rates allowed are : 

26th April till 18th May - - +2.7 
19th May „ 29th of June' - +1.4 
30th June „ 18th July - - +2.62 

No. 253 on the 23d of June, began to lose upon the other five watches at the 
rate of above 4'. per day, and continued thus with tolerable r^ularity, to the 
end of the interval. There is reason to believe, therefore, that its rate dianged 
on the 23d of June, though from what cause Is not apparent ; so that the maker's 
rate of +0*.03 is allowed till that day, and then -4M7 to the 18th of July. 

No. 405 evidently gained at a rate much greater than that allowed by the 
makers, soon aiter it came oa board. On the 5th of June it was accidentally let 
down. Allowance being made for this, its mean rate of going from the 4th of 
May to the IBth of July was +8'.21 per day ; but, by attending to the changes 
shewn in the weekly table, and also by assigning it an error on mean Greenwich 
time, by the other five watches, ailer it was set agoing on the 6tfa of June, the 
following rates were allowed : 

From 26th April to 3d of June - - +7'.52 
(On the 4th and 5th .hme, it was omitted in determinuig the mean longitude.) 

6th June to 13th - - - - +8.1 
13th June to 18th July - -+9.65 
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ACCOUNT or THE CHR0N01CETBR&. 



No. 3S6 seems to have bad a coosideraUy smaller gaining rate ftom the time 
of its embaikatioQ. Aboat the 18th of I^y, it b^an to gam leiss than before 
upon the others, by about 1*.88 per day. On the 29th of June it gains more by 
about 1:5 per day. A further increase of rate also evidently took place on the 
6th and again on the 18th of Jidy. The rates, therefore, allowed ase, 

April 27 to 18th May - - - +4. 

„ 29th June - - - +2.1" 

» 6th July - - - +3.7 

,, ISthJuly - - - +4.6 

No. 2109 had a losing rate from the time of its embaAation, ajid it appears 
to have gone with so much regularity, that one rate of — 5*.91 per day was con- 
sidered sufficient for it. 





upon Mean 6reenwict Tims, (dednced fniti the meatt <d the others) during ihe mider- 


mentioned period. 


1821 


254. 


460 


458 


369 


1897 


281 




























Mow. 


RlM. 


tat. 


RMt. 


Slow. 


RMe. 


Blow. 


lUuu 


Blow. 


VMt. 


now. 


lUte, 




























May U 


0S.5S 


L a. IS 


89. 


L 15.09 


83. 


G 1.89 


10 S5.S 


L 7.16.5 


0«.6 


L-4.71 


10.8 


a. 
L1.6 


,. 18 


SS.4S 


16.4a 


SI 18. 


8.09 


84. 


s-.e. 


11 15.4 


a.m 


S9.5 


I.3T 


aa. 


1.84 


„ Si 


3 S0.6 


4B.SS 


2 09. 


12. Tl 


FOOS. 


ff.aa 


11 55.a 


8.61 


48.4 


7. 


31.4 


4.5 


June 1 


T aa.g 


es,49 


8 3S. 


ly.41 


04. 


a. 16 


la 45. S 


9: 4 


1 87.4 


6.4a 


1 0S.9 


1.99 


.. 8 


ISS8.S 


6S.n 


5 la. 


is.ea 


19. 


LB. 54 


14 01.5 


8.S1 


'"'■" 


-».3a. 


1 16.8 


8.88 


„ 15 


[944.6 


Ts.ie 


6 41. 


14.01 


01. 


Gl.SS 


15 01. a 


«.4T 


,4... 


a.ST 


.1 48.6 


8.9 


„ « 


1816.9 


69.11 


8 19. 


- 

ST. 19 


IS. 


LI. 16 


16 00.9 


7.04 


4 ST.9 


S.4 


a 31.0 


8,9 


„ 39 


86W.T 


TO.l 


tl 30. 


10. IT 


08. 


0.74 


16 SO.S 


e.09 


'4 S4.T 




3 34.9 


7.81 


July 6 


t4 8M 


71. 8T 


I! 41. 


10. Gl 


SO 01. 


0.8 


IT 8a. 4 




5 10.9 


9.87 


4 95.4 


8.51 


„ 18 


sasi. 


„, 


ISSS. 




07. 




18 35. 


B.6 


5 SS. 


6. 


5 85. 


8.9 


„ 18 


185*. 




18 46. 




11. 




18 6S. 




6 08. 




6 09.5 
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ACCOUNT OF THE CBSONOHZTBBS. II 

1^ second tqipoitunity of detemomng the eirors, and correcting the rates, 
cfthe cbronom^t^TB, ociiutred ai tbe station in which the Expediticai ^sed the 
ensuing winter. The longitude of tbls station, as deteimined "hj the . mean of 
twelve observations of Jupiter's Satellites, and nine thousand four hundred and 
sixty lunar distances, is 83'^^ 09' 49''.6 \te«t of Greenwich. 

The elements, of these observations will be found in the Table. 

On the 10th October, 1821, the errors of the cbionometers upon mean time 
at Winter Island, were found by observation. From these, and the above longi- 
tude, their respective errors on mean Greenwich tinje on that day, together with 
their mean rates since the 18th of July preceding, are deduced, as in the 
fc^wing table. . 



c.™^ 


bnr « Hub Hue, 
Wl-wrUlwd. 


Tl™. 




BlttlHlliTU. 


No. 2ai> 


Fast 5' 86 OS.OS 


Fast 0' B «8.72 


+ 1.9 


+ 0.7 


» S98 


„ 5 39 10.4 


Fast 6 31. 1 


+ a. I 


+ 8.62 


,, sua 


„ 5 22 07.4 


Slow 10 81.9 


- 8.05 


- 4.17 


„ 254 


„ S 41 19.9 


Slows 51 19.4 


-80. S 


-48.56 


.. *eo 


„ 4 S8 5s!g 


SlotrO 53 4a4 


-28.5 


-18.1 


» 458 


„ 5 29 58.6 


SlowO 2 4S.7 


— 1.8 


— 0.08 


„ 86S 


„ 6 06 47.4 


Slow £5 a 1.9 


— 4.9 


- 7. 48 


„ 8sa 


„ 5 50 24.9 


Faat 17 46.6 


+ 9.9 


+ 4.6 


„ 2109 


„ S 02 4S.9 


Slow 2 29 55.4 


-19.9 


- 5.91 


., 1* 


„ 5 34 59 


Fast 2 19.7 


- 0.8 


+ 2.21 


„ 1897 


„ 5 19 39.4 


SlowO 12 59.9 


- 4.9 


— 4.89 


„ 405 


„ 6 42 47.9 


Fast 1 10 os.a 


+ 18.7 


+ 9.65 


„ 281 


„ B IS 40.4 


SlowO 18 58.9 


— 5.6 


- 4.08 


i*» " ratoR 


aaf crivpn " nrfl tTi 


na(i (1*»Hii/»(m1 ftrtn 


1 tlic Iiin9rn> 


^Gcrvntinna fit 



The * 

18th of July, and are inserted to shew the alteration which had taken place in 
the mean rates of going, since that day. 

The chronometers selected for the determination of the longitudes during this 
second interval, (viz. between the 19th of July and the 10th of October, 1821, 
inclusive) were Nos. 2S9, 228, 253, 458, 369, 326, and 405. No. 259 continued 
to be used as the comparii^ watch. 
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12 ACCOUNT OF THE CHRONOMETEBS. 

The rates applied were as foHows, the changes in the mean rates, as shewn in 
the above table, and the alterations shewa in the weekly one, being carefully 
attended to, in the manner before explained. 

». 

No. 259 from July 18th to Aug. 16th - - + 1.2 

„ Aug. 17th to Sept. 14th - - + 1.6 

„ Sept. 1 6th to Oct. 5th - - +2.8 

„ Oct. 5th to Oct. 10th - - - + 4. 

No. 228, one rate of - - + 2.05 

No. 253, ftom July 18th to Aug. I5th - - - 5. 

„ Aug. 16th to Sept 12th - -6. 

„ Sept. 13th to Oct. 10th - - -7.32 

No. 458, „ July 18th to SepL 28th - - 1.4 

„ Sept. 29th to Oct. 10th - - 4.55 

No. 369, „ July 18th to Sept. 21st - -5.4 

„ Sept. 22d to Oct. 10th - - 3.5 

No. 326, „ July 18th to Aug. lOlh . + 7. 

„ Aug 11th to Sept. 9th ■ - +10. 

„ Sept. 10th to Oct. 10th - +11.85 

No. 405, „ July 18th to Aug. 12th - +10.5 

„ Aug. ISth to Sept. 7th - +12.5 

„ Sept. 8th to Oct. 10th - - +14.45 
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TABLE sbewing the going of the 
npoa Mean Greenwich Time, 
mentioDMl period. 



W«k«M 

JnljSO . 

„ aT . 

Ai«. s . 

„ 10 . 

» 17 . 



Chronometers not used in the determinatioa of the LongitodeSi 
(deduced from the m»n <^ the others) daring the iuider> 



1 01 S8.3 
1 lO.lT.S 
1 19 19.1 
I SB 8S. 
1 ST 48.1 
1 4T 0-1.8 
1 se 30.3 
» 05 4T.9 
9 IS to .9 
S 34 M.9 
. i Zi >9.T 
S 44 45. d 



31 48.1 

as SI. 

S8 !6.1 
SI SS.8 
84 IT.l 

ST ao.T 

40 S4.4 
4S 4T.4 

4T n.i 
50 49.S 
it 44.4 



U.M. B. 

3 OB 68. S 
2 S IT. 3 

4 SO.S 



i 10 

S 13 15.S 

i 

a le ST. 9 
s 

9 3t.3 

I 
S 33 IS.B 

9 36 00.9 

S S8 09.1 

8 39 S9.4 



I 



8 

8 4 

8 S 

8 4 

10 a 

la 

IS 



L T.OI 

I 
3.03 



1.T4 

[ 
3.30 

t 
S.88 

t 
0.9T 

I 
a 1.4T 
.4 C 

LlS.99 

( 
14.01 

( 
19. TO 



litled, hsTing becD conitBtitiT won in llie pocket fot making Obaemtioni. 
in boaU during the Kcond mod third weeki io Septnnbet Mid No. 9109 dorinf the whole 
of thit month, ftod the but hair of Aagoit. 
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14 ACCOUNT OF TIB: CHRtUiOBIETEBS. 

An account of the going of the chronometers on mean time, at Winter Island, 
is contained in Table No. Ill ; whence the rates of the chronometers are deduced 
previously to going to sea. These are contained in Table No. IV. 



1822. 

In the correction of the rates of the chronometers, for the seaSrai of navigation 
of 1822, the period is divided into two, at the expiration of each of which an 
opportunity oflfered of determining their errors on mean time, at the observatory 
subsequently established at the island of Iglodik No. 228 was used as the 
comparing watch. 

On the 24tii July, by the mean of three observers, 228 was fest of ■- "^ •• 

mean time at the Esquimaux Tents, Igloolik - - 5 46 29.5 

Observatory at Igloohk, (by subsequent angles), to the westward +0 50.6 

228 fast of mean lime at the Observatory, Igloolik, 24th July - 5 47 20.1 
Di^rence of meridians between the Observatory at I^oolik, and . 
that at Winter Island +0 5 42.1 



Error of 228 on mean time at Observatory, Winter Island, July 24, feat 5 53 02.2 
Ditto ditto ditto ditto June 20 5 51 29.6 



298 gained in the interval, 25 days - - - 1 32.6 

Mean rate <tf 228, gaining - - - - 3».7 

This interval being short, one rate is applied to each watch, and tiiese (com- 
puted from the mean time at Winter Island, for the sake of convenience) with 
the chronometers employed, are as follows. 

WLntcr Itl^Dd, IflkJaBb PHYiouIutH. 

Jiir «tih, iBiL lA^ HLh Juy- 



No. 228, - 


- - 5 63 02.2 - 


- gaming 3.7 - 


- 3.535 


„ 259, - 


- - 6 08 60.2 - 


- gaining 12.22 - 


- 11.52 


„ 253, - 


- - 4 46 23.2 . 


- losing 1.48 - 


- 6.184 


„ 458, - 


- - 4 39 42.2 - 


- losing 10.02 - 


- 11.744 


„ 369, - 


- - 1 18 19.9 - 


- losing 0.26 - 


- 1.669 


,,2109, - 


- - 1 04 41.2 - 


• losing 23.46 - 


- 24.459 


„ 281, - 


- - 5 38 18.2 . 


- gaining 6.1 - 


- 4.687 

Digitized by 
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For the 2d Jntervtd, 1322. 

On the 25th September, by the mean of three observers, 228 was 
fest of mean time upon the beach on the south-aide of "■ "• '• 
IglooUk ■ 5 48 45.4 

Observatory at Igloolik, [by subsequent angles) to the westward - +0 38. 

dS8 6iBt of mean time at the Observatory, Igloolik, Sept. 25 - - 5 49 23.4 
Difference of meridians of the two Observatories +0 5 42.1 



£rrorof223on mean time, at Ot>servatory, Winter Island, Sept. 25. 5 55 05.^ 
Ditto ditto ditto ditto July 24. 5 53 02.2 

228 gained in the interval - - 2 03.3 

Mean rate of ^8, gaining - - l'.957 

As by the weekly Table, No. V, there i^pears to have been no material 
irregularity in the going of the watches upon each other, one rate has been ap- 
plied to each during the second interval. These (computed as in tiie first 
interval), together with the chronometers employed, are as follows : 



No. 228, - 5 55 05.5 - - - gaining 1.957 - - 3.7 

„ 2S9, - - 6 19 12. - - - gaining 9.87 - - 12.22 

„ 458, - - 4 26 46.5 - - - losing 1^.31 - - 10.02 

„ 369, - - 1 18 18.8 to 4th Sept losing 0.19 - - 0.26 

„ 2109, - - 39 26. - - - losing 24.05 - - 23.46 

„ 405, - - 8 42 47. - - - gaining 24.14 - - 22.38 

,,281, - - 5 43 49.8 - - - gaining 5.26 - - 6.1 

On Uie 4th September, No. 369, on its being taken down to wind up at noon, 
was found to have stopped. Mr. Fisher, in Captain Parry's absence, opened 
the case, and removed a long hair from the balance, after whidi it was again 
set agoing ; but its Greenwich time was omitted in the mean, during the re- 
mainder of this interval. It agedn stopped on the 1st October, the temperature 
of the cabin having been from 61° to 50^ during the twenty-four hours preceding. 
It was considered advisable not to open it, and as it could not be set agoing, it 
remained down from that day. 
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the mean of the others.) 


ma. 


253 


254. 


4€0 


326 


405 


Slow. B*U. 


FhI. 


Riu. 


p»i. 


B«t. 


FM. 


lUM. 


.-.. 


Rue. 


JdIj 6 . . 
» IS • • 
„ so . . 

„ S4 . . 
„ SI . . 




3t» uaed in deter- 

gitodee. ItiEnot 
and Rale befoie 


S G4 B5. 

i( 45 or. 

a SS S6. 
S SO SO. 
t SI 14. 
S 11 S6. 
S OS 3T. 
1 SS SI. 
1 4* OS. 
I S4 44. 

1 le'oe. 
1 09.48. 


K.w. 

.1 )9.T 

ne.7 

181.5 
1 1B.S 
1-I».8 
I19.T 

iia.s 

119.T 
119.E 
1S0.J 
119.! 
190.T 


3 49 46. 
»4S 11. 
S 40 34. 
S 3T 43. 
S 3S 54. 
S ST.56. 
S SS S8. 
8 11 11. 
S 11 43. 
3 06 10. 
S00 33. 
S 55 OT. 
S 49 SS. 


L89 
39 
4S 
41 
4S 
45 
46 
46 
47 
48 
46 
49 


3 

5 
8 
3 
6 
4 
6 
9 

1 

e 


OH 11. 
13 18. 

14 n. 

14 54. 
IS 55. 
IT 13. 
IB 18. 
19 SO. 
SO 55. 
SS 4T. 
S4 SB. 
S5 48. 
ST S4. 


■ 
09 

- 
10 




s' 88 04.8 
S 40 Sl.l 
S 48 S4.3 
S 44 46.8 


ssa.8 

si.e 

SO.B 


.o'4B gi.I 
4S 01.1 
49 14.! 
44 16. 
43 14.8 
41 49.7 
40 9S.] 
S8 46.) 
ST 13.1 




as 
6 
8 
6 
IS 
IS 
IS 
IS 




40S DKd in deter- 
mining the Lon- 

.gitpdpfc IwEtwr 
and Rate t>efon> 














S«pt.4 . . 




„ 18 . . 
„ SS . . 


.- 


The pocket Watcbei Noa. 14 ud IS9T ate omiUed, u hafiiig ben genemllT worn and coi»t«ntlT naed on deck. 
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2109 
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Temperature. 


228 
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253 


405 


2109 


259 
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326 
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L5.S5 


L 13.96 
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18 


1.75 
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S.40 


5.67 


7.97 


8.71 


8.4S 


5.57 


18.6+ 


7.97 






as 


S.98 


1.40 


1.43 


S.GS 


7.43 


£.8S 


S.8S 


S.O 


14.05 


7.48 






June 1 


4.14 


0.07 


«.«» 


5.84 


8.S0 


5.14 


8.88 


5.91 


13.54 


8.20 






8 ...... 


1.5 


S.04 


L1.S5 


7.S7 


«.60 


7.14 


8.64 


7.85 


I3.S7 


0.60 






IS 


B1.0 


J0.1 


G0.38 


9.00 


7.03 


7.93 


6.93 


fl.05 


10.09 


7.03 


o"! 


51 


2? 


0.2» 


l.«S 


1.75 


7.67 


8.60 


7.81 


6.92 


S.85 


10.17 


8.00 


06 


62i 


29 


Li.si 


8.7* 


B.14 


4.57 


9.87 


5.93 


7.14 


1.7S 


14.44 


9.87 


63 


54 


July 6 


0.98 


8.71 


11.81 


3.57 


11.83 


7.21 


8.14 


0.S4 


15.45 


11.85 






13 


0.71 


3.58 


8.9S 


4.28 


11.58 


7.89 


8.0 


2.05 


15.86 


1I.5B 


00 


55 


so 


0.0 


4.14 


7.5 


8.S7 


11.78 


7.B4 


7.64 


4.28 


15.35 


11.78 


00 


53 
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each other, during the under-mentioned period. 






IS21 


405 

with 


326 
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369 
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e 


a 


'"""9 


228 


253 


458 


326 


369 


259 


228 


253 


458 


405 


369 


259 


228 


253 


458 


405 


336 


a 
5 

S 


■1 

is 


r.l,io,| 


G t'.TI 


EI1.0T 




Gs'.ST 




gV 14 


G^H 


G7.5 




L3.ST 




L7'.78 












k 


5''3 


"ri 


T.Tfi 


11. &l 


G9.t9 


a.85 


G15.W 


5.36 


5.4! 


9.30 


7.0 


8. -IS 


aiS.Q 


7.6-1 


L7'.u7 


Ls'.ll 


L 6.07 


LlS.Si 


L13.0 


64i 


saj 


A.S.1 


u 


T.Tl 


18. TI 


8.S 


S.S8 


15.89 


5.8. 


5.4! 


10.48 


7.3) 


3.38 


13.0 


7.14 


7.S7 


9. 57 


5,79 


15.98 


13.0 


65 


31i 


10 


96 


8.4S 


13.8fl 


11. S9 


O.IS 


16.78 


9.14 


8.31 


18.1^ 


11.07 


..^ 


16.5 


7.36 


8.29 


3.Sf 


5.43 


16.7S 


16. S 


63 


58 


JT 


s 


S.OT 


1S.»I 


18.91 


2.48 


17.89 


8.07 


9.S' 


13.71 


10.65 


3.4! 


14.M 


6.79 


8.93 


8.M 


4.01 


17.89 


14.86 


63 


53 


ti 


ai 


8.86 


16.9i 


IS. 48 


1.99 


17.07 


8.9] 


7.57 


15.8' 


11.81 


1.89 


15.79 


6.86 


s.s-i 


0.1' 


4.58 


IT.OT 


13.79 


67 


30 


91 


s< 


9. ST 


18.9! 


18.51 


a. 57 


17.0T 


8.07 


7.0 


16.86 


11.0 


8.57 


14. S 


6.43 


7.5 


Gl.Sf 


8.50 


17. OT 


14.5 


65 


58i 


S^.l„ 


10.71 


80.64 


14.0T 


3.90 


IB.O 


8.98 


7.48 


17.85 


10.70 


8.89 


15.T1 


7.43 


8 89 


1.04 


4.9S 


19.0 


13.71 


1 




14, 


U.OT 


!1.9S 


15.0T 


4.71 


10.79 


7.89 


7.86 


17.83 


10.86 


4.71 


15.08 


7.79 


7. 73 


8.11 


4.73 


19.79 


15.08 


li 




".1 


18.0 


38.14 


16. S4 


5.80 


18.79 


7.07 


7.50 


IT.G4 


11.14 


S.SO 


lS.3t 


6.9) 


5.79 


4.8^ 


3.14 


18.79 


18.88 


1 




Oct. Sgg 


1S.81 
IS.T4 


!8.86 
94. 14 


10. 5T 
19.98 


8.09 
8.93 


18.87 
19.00 


B.es 

a.ii 


0.18 
9.79 


80.17 
30.33 


1S.S6 
IS. 86 


3.69 
8.98 


14.86 
15.07 


6.01 
6.96 


S.7S 
5.29 


5.39 
5.15 


Cll.O 
0.89 


18.S7 
19.0 


14.88 
15.07 




"71 


15.BT 


ST.49 


9S.I4 


9.31 


10.18 


11.50 


IS.H 


35.3 


83.98 


8.8 


18.98 


3.36 


8.56 


8.99 


6.0 


19.18 


16.03 
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AN ACCOUNT 

OF THB 

GOINO OF THE C!HIiONOMETERS ON MEAN TIME, 

AT WINTER ISLAND, 

FROM OCTOBER 10, 18S1, TO JtJNS 89, 18S9. 
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TABLE 









AN ACCOUNT of (he going of the ChronomefcrB on Mean Time. 
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253 
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D.UJ 
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DJiil, 




Ditlx 
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F«t. 
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Rile. 
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p«. 
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Put. 




Fut. 


lUu. 
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Him. 
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36 os'.oa 


G4.6T 


89 10. 4 


54.82 


28 07.4 


L8.8 


9 41 19.S 
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1. 
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S9 56.6 


L8.15 


6 47.4 


Lr.3 
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GIM 


14 
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4.8T 
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8.08 
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e.8 
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6 43.9 
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90 


SB 90.9 


8.7S 
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9.9] 
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i 88 35. 
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11.87 


6 80.9 
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15.38 
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6.07 
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8.85 
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7.57 
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0.65 
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SO 


41 88.7 


8.79 
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On the return of the Expedition to Winter Island, on the 31st of August, 1823, 
observations were obtained at a station whose longitude had previously been 
determined to be 83° 0(T 16" .5 W. of Oreenwidi, frcxa whence the errors and 
rates of the respective Chroncxneters were determined as foUows : viz. 

328 Fast of Mean Time at station, August 31st, at 5 P.M. 6 09 30 
Proportioa for five hours of 228's daily rate 1.7 

238 Fast of Mean Time at station, August 31st, at noon . 6 09 28.3 
Station W. of Greenwich 83' 00' 16'.5=in time .... 5 32 01.3 



Fast of Oreenwidi Mean Time 37 27 
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W ACCOUNT OF THE CHRONOHETBBB. 

Shortly after leaving Winter Island, 254< waa observed, by comparison with 
the other Chronometers, to have altered its rate very comiderably ; and as it 
continued to go unsteadily for some time afterwards, it has been rejected in the 
computation of longitudes for the succeeding period. 

On the arrival of the ships at the Humber, on the 18th of October, observa- 
tions were obtained by three observers, by which HSiS was found to be fost of 
Mean Time at that place 4S'° 5&.Q ; the position of the Fury's station being 
ascertained by the trigonometrical survey to be latitude 53° 3G 30" N., longitude 
iXf OS* 45' E. of the meridian of Greenwich ; from whence the errors of the 
respective chronometers on Oreenwidi Mean Time, were by comparison deduced, 
as follows, viz. 

S38 (ast of Mean Time at Fury's staticn on the 18th October, 

as above - - - 4S 56.2 

Statiwi of Fury E. of Greenwich, (f 03' 45"= +15 



Actual error of 388 upon Greenwich Mean Time - - Fast 43 11.2 



Erron of CkroBoae- 



« Ilia 3IM A^ut, 



EriMi npiw udtHdl 



PO 43 K.VFl 49 4I.3P1 IS )5.4 



- lOJl - 6.S 



38 SO SO.SjFs 34 S6 



Sa OS 80.833 37 tiJtFS 18 OTJ 



SS DB 01.6 SB ST S4.i 



Being a mean error upon seven dironometers (rejecting 254 for the reason 
above assigned) of — 11'.7 for which, as none of the lands discovered have their 
position dependent upon the longitudes computed during this interval, it has not 
been cmsidered necessary to ap[dy any correction. 
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TABLE I. 



This and the following table contain the obserrations made for detennining 
the longitude by chronometers during the summers of the years 1821 and 1822, 
by which the lands surveyed by the Expedition, are laid down in the Chart ; 
those made at sea, while crossing the Atlantic, being omitted as unimportant. 
One or two of the principal bearings are attached to most of the observations ; 
the whole of those contained in the surveying boc^ being much too bulky to insert 
in a table of this nature. 

The times contained in the second and seventh columns are according to the 
astroncxnical day, at the places of observation ; those by 259, in the seomd 
cdumn, being carried on beycHid twenty-four hours, when necessary. 

In the columns of altitudes a. and 7S denote the lower and upper limbs of 
the sun. by artifid^ horizon ; H. both limbs having been observed, and the 
altitude of the centre inserted. The double or observed angle is, in the latter 
case, always inserted. L and U signify the lower and upper limbs by the natu- 
ral horizcoL 

An asterisk in the colunm of dip implies that the observaUon has been made 
by the boats employed in the examination of the coast, or during the 'various 
journeys by land or over ice. 

In the colunm of observers, either in this table or any other, the letters 
denote as fc^ws : 

F Mr. Fisher jj N Ueut. Nias fl H Mr; Hooper 11 B Mr. Bushnan 
P Capt. Parry | Re lieut Rdd | R Mr. Ross | C Mr. Crozier 
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i 


I .............. . 


5* 

1 


88 57 o'i 
83 01 3» 
S3 04 01.6 
S3 07 04.6 
83 08 88.5 
88 04 48 
83 01 64 
88 03 87 
sa 01 48 
83 00 48 
88 5f IS 
SS 50 11.3 
88 51 89.8 
S8 59 34.5 
S3 00 57 
S8 57 IS 


! 

1 


7 41 85.5 
7 41 48.8 
7 44 48 

7 45 08 
7 50 59.3 
7 51 07.6 
7 54 10.5 
7 54 to.S 
7 57 45.7 

7 57 41.7 
S 05 01.5 

8 04 85 
8 07 48 

S OS 80.4 
8 n 48.7 
8 U 34 




1 
J 




—i^^u 


................ 


j.tingj.a 


"> ....„...__-.„_. 


*'J| 


ooeoooeooeooF^oee 




l« 


iaia40:a4ahi:L,SB(i4artcisccspi; 


f 




|!' 


89 4« 
89 40 
80 30 
89 38 
89 08 
89 03 
88 49 
88 4S 
SS 38 
88 38 
87 65 
87 55 
87 39 
87 39 
87 88 
87 88 


t| 


27 88.9 
87 88.9 
27 04.9 

87 04.0 
86 87 

88 87 
88 06.8 
80 08. S 
85 45.7 
85 45.7 
85 01.4 
85 01.4 
84 48 
84 48 
84 89. a 
84 88.8 




18 88 
IS 18.6 
18 38 
18 86.8 
13 09.5 
13 07.8 
11 87.6 
11 1S.5 
09 87 

00 89 
05 87 
05 46 
03 55.5 
OS 30.5 

01 41 
01 40 




^ 


•iiiiiii^iiiiiiii 




|i 




S 04 59 
8 04 59 
8 07 55 
S 07 53 
8 14 10 
8 14 10 
8 17 30 
8 17 50 
8 81 00 
8 81 00 
8 88 80 
S 8S 80 
B 31 43 
8 51 43 
8 55 08 
S 85 08 
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LUNAR (msBRTATIONS. 

ABSTRACT OF OBSERVATIONS, 

FOR DETERMINING THE MERIDIAN OF THE OBSERVATORY 

AT Winter Island. 1821—22. 



Note. — A number of Observations, by Mr. Fisher, of the difference of Right 
Ascensions of the Stars and Moon, and of the Sun and Mocoi, and by occulta- 
tions of fixed Stars, are not taken into this account, as being subject to a com- 
parison with corresponding Observations at Greenwich. 



By trigODometrical measurement, the Observatory was found to be 24" East 
of the Fury. 

Mean LotM^tude of tbe Obserratory b; the above Lunar Distances .... 88 10 08.16 „ 
Do. obtaiDed bjr Mr. Fisher, from 12 eclipses of Jupiter'B satellites . . . Si 58 Sl.S „ 

DifTerence betveen these last 16 4>0.so|dHW«r. 

Mean Longitude of the Obaerratory at Winter Island, hy the above Ob- 
senatioDS, considering each eclipse of the same value as one set <tf 
Lnnar Observations . 8S 09 49. «* 

Ktto. ditto. being the Mean between the Longitudes deduced Iron 
each separate method 8S 01 41.88** 

8 07.T7 



• Tbs Uwrti made oodn taj inipoctioii, on boaid the Faij, are conitracM irhb thii Lonpuide. Sboqld tbe iMt 
mellxid of dedncing th* Heao (*•) be coiuiderMl hdic jiut, tht LongUndu in tbe Charti, for thiiputof Ibtcout, 
win b* mbjeet t« a coRCCtMB «f-ff OT.S". 
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N°. IV. 



OBSERVATIONS 



THE VARUTION OF THE MAGNETIC NEEDLE. 
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OBBERTATIONS ON THE MAGNETIC NEEDLE. 



Tmu! I.-OBSEBVATION8 n» thj! VARIATION 01 th« MAGNETIC 




NEEDLE, made on Short or iipoii U> la, 1821. 


1S81. 


•T- 


-sr 


No. 


<«■«- 


KSSS. 


T^SU. 


RBHARKS. 


•UjlD.. 


58 *H 


; ;..{ 




P 

R 

P 


ST IS il 

BT 50 se 

Se 54 51 


97 89 08.5 


f South Point of tin entrance into 
\ WUbwall Hatbonr, Oiknrj Uandi. 


„ 31 . . 


S8 4e 


1 Mi 




H 

R 
R 

F 


ST 09 S3 
98 49 ST 
IS 59 65 
39 00 00 


96 58 80 


HMknen Poini, Loag Hope ditto. 


J.1M..- 


0t IS 


M 4S 


' 


F 
P 
F 
P 
P 
H 


SSOSOO 
59 59 00 
39 5100 
S9 40 18 

BSOt 30 
5S35 41 


. 63 44 45 


On a Hoe (rf Ice I SO jrudi [rom the Ship. 




ei ii>{ 


6S )l 




R 
R 
P 
P 
H 
F 
F 
P 
H 
H 
R 
B 


58 01 41 

58 OS 90 

59 49 06 
59 39 84 
69 45 SI 
59 14 00 
51 69 00 
59 69 61 
5144 S4 
51 34, S4 
51 04 61 
61 S5 91 


■59 65 46 


/On a floe o( IM at a diilaitce frcoi 
i theShip. 


» li'-- 


SI M 


U 41 




» 

P 
R 
H 


51 14 se 
61 04 19 
51 89 08 
60 49 56 
69 48 41 


61 89 11 





, Google 



OBSGRTATIONS ON THE HAONETIC NKBDLB. 



OBSERVATIONS FOB tbb VARUTION or tbe MAGNBTIC NEEDLE, 

made <m Sftow or t^Wfi (A* /a, 1881, coniiBuea. 




1881. 


u«* 


u^.^. 


Cea- 

r— 

Ke. 


ObM^ 


WoMriT 


vJ5:3i.. 


BBHABKS. 






• ■ 


' ' 




H 


h 81 as 


» 














B 


58 4S » 


















SO 87 94 


















SO 57 48 
S9 38 SI 








J0I7 84 , 


« SI) 


eo 8T 






S* 98 SB 
SS 68 00 

58 SI 19 

59 90 SO 
S8 48 S9 

5S 10 8> 
SS98 00 
MS0 91 


69 B7 04 


tOa thon neM tbe SE. point of Um 
\ Uirr of the Upper S«T>g«IiUDd>: 




89 .. 


6S 45 


74 01 . 






54 05 48 
St 56 00 
54 08 SS 
54 47 44 

54 SS SB 

55 84 IS 

55 48 48 

56 08 00 
56 14 ID 
55 18 4S 
55 89 89 

55 IS 1) 
35 11 00 

56 09 48 
54 SS 48 
95 S7 S« 


54 SI 57.1 


Thew ObMmlioiu «ne tdcea Kt the 
dirtMce «r ISi yirdi from the Ship, 
upon K floe of lea to which tbe Ship 
■uRttacbed, and which hKl a ■low 
motion in Atimnth. Thajare here 
ianrted acconliag to the «rd« of 
time >a which tbe; were t«k», ia 
order to (hew the t^aUiitj at tbe 
Shipi' influeiKe npon the Needle. 

aajle at which it acted on them. 

Tbe thieelaat ObeerratioD* wew taken 
hdf an hoar aAcT there*!, whea the 
motioD of tbe floe wa> not noted. 

The in>e .ariatioB appear, (by Mm- 
paiinf thaw of tbe S4th Jalj and Sd 
Aognit) to *»re been abovt S8>. 
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OBiSBVATIONS ON THE MAONETIC MBEDLE. 



0BSBRVATI0N8 nft tbb VARIATION ov the HAGNBTIC NEEDLE, 


Bade m Store or ifxm Ae let, IBSI, contimied. 


IBSl. 


'^■ 


^^. 


Coiii- 
No. 


Ola*. 


WlMfrtJ 


T-Ss:.. 


RBNARKS. 




o . 


' ■ 






i1 M M 


" • - 














49 OS IS 
















SO as i» 
















5S 45 48 

49 07 00 
















SI 48 48 
















ea isu 






Aug.!... 


«S 08 


79 S5 






AS S»00 




diflfrent pbcM. TboM above the 
doDblE liM wele on a piece ot ice 900 
pudi Irom the Parj, wfaeie It «m 
MppoKd the compMe. nigbt tare 
bem .llecled bj the Mft iuiataee. 
We then remored to • piece o( ice, 
■ quBitei of a mile diitanl from the 
■hip, ID which ntoation the nb^- 




53 39 00 

54 01 00 
S8 09S9 
3S OS S4 
63 8i 00 


68 11 43.( 












Si 14 Si 
















SO S4 SS 
















SI 44 00 
















SI >8 SS 
















St >D M 
















SS 51 14 
















51 OS 00 
S4 SI 43 

86 !e S4 
















54 Se 99 
58 SS 4S 
















64 10 41 
















S3 S« 80 






„ 5... 


M 91 


SI ST 




H 


S4 45 58 

65 19 48 
St 16)9 


65 05 10.5 


OnaBoeorice. 
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OBSEftVATIOSS ON THB M&CNBTIC NBEDLB. 



OBSERVATIONS torn tu TAKUTION of th* MAGKEHC MEBDUt, | 


maAt on Share oj 


if»nU«/c<i 18SI, coitfmiMl. 1 


ISSl. 


■T^' 


■-«-• 


pw 


-s- 




Mm 


RBHIBICB. 




• • 


• • 




B 


S4 16 IS 


' ' " 












H 
R 


SI ST SI 
S6«T 41 
















5T 98 SS 
S8 39 16 
















S> SS 48 
















SS 48 18 
















68 IS 81 
















S4 SSS6 






Aug. 10.. 


6S SI 


as so 






SS IS S8 
SS 57 ftS 
SB 04 SS 
SSfiS 54 

5S 5T (0 

sstsoo 

50 SI 4S 
80 10 55 


s» 49 to.a 


On k loo of iM. 


„ IS.. 


65 M 


u m 






49 ST 16 
80 «S5 
51 01 Si 

50 9S 40 


SO S8 S8.T 


On * Am or iM 




es sm 


- 






50 19 54 

50 less 


( SO 18 96 


Uknd. ' 


„ 16.. 


U 8Ti 


85 IS 


, 




4TS4 89 
47 IS 11 


[ 47 S4 OS 


J 0> ihoK, «* tide of Doke of Yoik'. 


„ !9.. 


65 SI 


84 ST 




H 


46 41 00 

45 98 96 

46 0> 49 
SO 10 S5 


48 41 M 


On « )lK«l, iB DriM of YoA't Bar. 
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0BSBRTATI0K8 ON THE UAONBTIC MSBDLE. 



OBSERVATIONS voa thb VARUTION of tbb MAGNETIC NEEDIX, | 




nude on Share or i^iim the Ice, 1821, coniimieti. 


1881. 


uaud.. 


I-^. 


Oom- 
pwa 

Ho. 


^r- 


?aa:. 


Umm 


...^.- 


ADg.Sl.. 


66 SI 


88 80 SO 




it 

B 
H 

B 
R 


4T 17 19 
48 16 OS 
50 OT IJ 

48 46 01 

49 01 41 


48 SS ST.S 


[Oa ihoR M the natth .jde of BepnlM 
Ba;. TbcK ob«m(iou lerve to 
ihev tbe eitimw ilng^hneu of the 


„ !T . . 


66 13} 


64 Il{ 




P 

P 
R 
H 
U 


4ass n 

40 15 4T 

40 08 S4 
48 58 SI 
50 16 SS 


40 19 34. S 


(TbcK ottaeristioni were (Bken very 
Headilj on ihore; we wrre not awan 
I oTMTdiftarbiitg JnOueDce.The locki 
I wereorgneii.. 


» »■■ 


66 III 


Bi 44 ' 




P 
P 
II 

H 


S3 44 84 
S) 5S 88 
S4ST 89 

51 19 or 

ST 11 IS 


SS 19 47. e 


On tile MM-bMch *( Dacketl Cove. 


Sept. 9.. 


66 n 


84 11 




H 
H 
H 
H 


ST 01 01 
SI 01 58 
56 58 04 
Sa IT 10 


ST 03 Sl.S 


On aboR, eMt nde of Lyon IdIh. 










H 


4T IS OT 




" 


„ n.. 
„ 14 . . 


Im lit 


64 18 S3, 




H 
H 
H 
B 


4T 16 04 

50 ST II 
31 SS 43 

51 00 54 


SO 00 11.5 


On ihore, at Ibe moath of tlM w«t 
bmnchofLjonlniet. No diMorbins 
inflitence tliu we were awaic of. 


„ i».. 


66 14} 


64 40 




P 
R 


36 11 84 
Ses8 11 


' S6 19 51.9 


On tbe b«Mh at tlie H«>d of Gore Bay. 


„ ss . . 


es 31 


6S49 




R 


S4 48 18 


54 46 83 


On diote. Safety Core. 
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OBSERVATIONS »o» thh VARIATION 6? thb MAGNETIC mSEOSM, \ 




nudemSkonarf^onAelee, ISSS. 1 


188£. 


-r- 


-T^' 




-ST 


wj22^ 


»st. 


RUIUKS. 


JbI,6... 


es S6 


81 A 




P 


& IT & 


» IT 00 


Bt utMunkil beMiDg* of k ape. 


t* »-•- 


6T OSi 


81 88 




F 
H 
P 


esotoo 

6S 16 SS 
TO 34 88 


6S 19 46 


Do. do. do. 


„ 11 ... 


67 111 


81 al- 




F 
M 
P 
P 
P 
P 


TO 16 00 
TO 81 18 
78 S3 00 
T8 90 00 
T9 91 18 
T9 88 1« 


TO 8S 18 


Oh Aon. 


„ 19 . . . 


6» 84 


so .08 




N 

N 


80 94 00 
T8 88 » 


79 SO S9.S 


Qua floe or ice. 










R 


T8 38 08 




^^---. 










B 
H 


T8M59 
TO 19 18 




w " 










H 


DO 88 90 




xi3J>' 










P 


88 88 SS 






., !l ... 


69 331 


81 II . 




B 
II 


89 06 4T 

88 81 84 


88 81 SI 


On. floe of ice.' 


„ 88... 


69 91 


81 88 




R 

F 
P 
P 
P 
P 
H 
H 


80 to as 

85 34 00 
87 13 00 

86 IS 0« 
86 ST 84 
86 13 ST 
86 01 88 
6S 80 10 


80 89 as 




AGg.S... 


69 39 


81 88 




Re 
B 
C 


66 43 00 
86 38 64 
8S 86S0 


86 03 48 


Od* floe of ice 
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0BSBKTAT10N8 OH THB MAGNETIC NEEDLE. 



OBSERVATIONS roti toe VARIATION oV thb HA6NETKI NEEDI2, 


nude on Store or tipon Ae Ice, ISSS, continued. 


ISSS. 


-r- 


'-TT" 


No. 


Ob.4. 


7.:^. 


TirlMkw. 


RBHIRKS. 


A»g. 5... 


A » 


li » 




R 

R 
R 


is S'l S6 

86 19 M 
86 M t6 


H OS 43 


On m fl<* of ice. 


„ 6 ... 








R 
R 
R 


85««0 
85 59 08 
BS SO 10 






» II--- 


69 » 


SI 3T 




R 

H 


87 90 M 
8T 19 M 


1"" 


Od a floe of ice new Tero 4.1«od. 


„ 34... 


69 86 


SI 9S 




R 
R 
P 

P 

N 


88 SB SS 

89 OS 00 
ST S6 IT 
8T 49 96 
86 OS 61 


88 SO 46.S 


(On a floe of ice near the Bouverie 
f Iilandi. 


Septs... 
„ 10... 


I-" 


as 29 




N 
F 
P 
C 
H 


8T 94 08 
90 48 01 
90 41 4S 
BI 40 SO 
00 04 16 


69 18 19.4 


(On a floe of ice, in (he Stiatt of (lie 
( FarrandHccla. 
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TABLE in. 



The ObservatioDS contained in this Table were made with the azimuth ccon- 
pasBBS, on Captain Kater's construction, placed on a stod on shore, and directed 
to a meridian mark. 

They were made at difierent times of the day, with the view of detecting, if 
possible by this method, any diurnal change in the variation of the magnetic 
needle. 

The coBopitSB was invariably removed, and directed and levelled afresh, be- 
tweea each of the Observations, whose number is given in the proper column. 

The range of each set of Observations is inserted, for the purpose of shewiog 
the degree of sluggishness, or the contrary, with which the compaeses traversed. 
No. 2 was the most used, as being die most sensible. 

The initials of thq observers are the same as usual. 
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TABIATION OF THE MAONETIC NEEDLE. 





the Viritliou of Ibe Hqnetic NeeiUs, M Wimler Ishiiti. 


DAY. 


TtHB. 


Bvo- 


T]«w- 


WIND. 


WEATH8B. 


ObMf- 


No. or 


el 


Ob«r. 


Vnutoa 


SsS 


UfMt. 


A.H.Dr 
P.M. 




18)1 
No». 11.. 


015 


F.M. 


W.84 


+ «1 


S.E. 


ModelMe 


K», 


P 


10 


, 


1<8 


5*6 4*1 TO 




" ■ 


»> 
49 


" 


" 


- 


» 


- 


■ 


H 
P 


10 
10 


3 


4 00 


S6 8T00 
S6 3S SO 


56 34 63 


„ 


I 00 


„ 


„ 


„ 


„ 


,. 


., 


H 


10 


8 


1 SO 


SS 84 TO 




.".IT.. 

Itt! . 
Apnlia.. 


15 
SS 
4 45 


A.M. 


w.n 

».T7 


+ i 



North 
South 


Lifbt 


Fine 


P 
H 
P 


10 
10 
10 


^ 


37 
33 
35 


56 SB IS 
SS 88 TO 
S3 4S 00 


56 38 31 


« 


5 00 


» 


., 


. 


. 




■■ 


R 


10 


3 


SO 


B3GI TO 




.. 


S IS 


„ 


„ 










P 


10 


» 


56 


S3 SO 43 




'■ 


5 M 

6 ti 


" 


.- 


" 


" 




" 


R 
P 


10 
10 


s 


40 

1 10 


U SB 49 

M 10 TO 


51 OS 58 


,. 


300 


« 


. 


» 


„ 






R 


10 


3 


5.5 


54 01 SU 




■,. 


6 IS 


„ 


, 


„ 


. 




,. 


P 


10 


i 


1 18 


54 31 S4 




,. 


6 SO 


.. 


. 


. 


„ 


. 


„ 


R 


10 


a 


55 


S4 85 00 




Janet... 


6S5 


P.M. 


89.78 


+ 85 


„ 




Cloudy 


p 


10 


a 


1 IS 


5(35 00 




.. 


e SS 


„ 


, 


„ 


„ 




„ 


H 


10 


2 


1 85 


54 08 00 






6 45 


., 


„ 


„ 


„ 




„ 


P 


10 


3 


50 


53 54 DO 






6 ST 


.. 


, 


, 


„ 


„ 


„ 


H 


10 


3 


1 35 


S3 SB 00 






T 10 


■■ 


, 


„ 


, 


„ 


,. 


P 


10 


< 


40 


S3 ST 18 






7 SO 


„ 


„ 




„ 


„ 


., 


H 


10 


3 


1 10 


S3 14 00 






7 30 
T 40 


" 


• 




■ 


•• 


" 


P 

H 


10 
10 


9 
9 


1 »S 
SO 


SS 68 00 
5S 55 00 


53 3T JS 




T 50 


» 


. 


. 


. 




, 


P 


10 


3 


SO 


53 83 TO 






8 00 


.. 


. 


.. 


. 




„ 


H 


10 


9 


1 SS 


SS 43 00 






8 TO 


» 


.. 


. 


„ 


„ 




R 


10 


3 


1 35 


58 99 00 






8 55 


« 


,. 


, 


» 




„ 


R 


10 


3 


1 00 


S3 13 TO 




.- 


9 SO 


« 


. 


. 


, 




, 


R 


10 


3 


1 OO 


33 18 00 






» 45 


» 


. 


„ 


„ 


„ 




R 


10 


8 


TO 


53 08 TO 




.. 4-. 


e 4S 


A.M. 


N.Te 


+ 18.5 


Notih 


HodeiMe 


, 


H 


10 


3 


1 05 


53 83 00 




" 


T 00 
T IS 


" 


: 


" 


" 






P 
H 


10 
10 


8 


1 10 
1 SO 


53 08 00 
S3 SS 30 


S8 TO 3T 


•• 


7« 


" 


" 


" 


•; 


• 


- 


P 


10 


3 


035 


S3 44 00 
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OBSEKVATIONS for detemiiiiiiig the Tiriation of the Hagielic Needle 




DAY. 


„.. 


Biio- 


Tkmw- 


WIND. 


WEATHBK. 


OkKt- 


No. of 
OWtr- 


o™ 


Ob-1- 


Vuiatlan 
W-Wri,. 


UwnriulH 


a«r. 


*pV' 




1SS8 
Jam 4... 


o'40 


P.M. 


S9.80 


+ 4°1.5 


North 


Modente 


Clo»dj 


P 


10 


9 


!ib 


MM W 




» 


50 

1 OS 


" 


' 




» 


" 




H 
P. 


10 
10 


" 


3 OS 
1*) 


54 15 W 
53 le 00 


■ 53 48 « 


, 


1 IS 


„ 


„ 






.. 


„ 


H 


10 




1 40 


S3 4T 30 




- 


3 40 
3S5 


'• 


" 


+ S» 


" 


LiKht 


" 


P 

a 


to 

10 




85 

1 DO 


e3 15 8Q 
SB 46 00 


[sS 30 45 


„ 5... 


6 is 


AM. 


89. 7S 




N.W. 


ModeMe 


„ 


H 


10 




1 09 


51 IS 80 




" 


1 09 

T 10 


" 




" 


" 






p 

II 


10 
10 




50 

45 


50 39 00 

51 49 00 


51 00 37 


^ 


7 M 


« 




,„ 


,. 


., 


« 


p 


10 




1 50 


50 33 00 




, 


W 


P.M." 


S9.e9 


+ 82.6 


North 




Small Snow 


H 


10 




a 13 


51 58 00 




■■ 


45 

1 00 


*' 




" 


" 


" 


" 


P 
H 


10 
.0 




1 15 
1 30 


59 15 00 
51 50 SI 


'61 34 9« 


^ 


1 10 


„ 


,i 






„ 


[ 


P 


10 




I 00 


51 84 00 






7 SO 


„ 


so.ee 


+ 86 ■ 


N.W. 


„ 


Cloodj 


H 


10 




1 4S 


5S 46 00 




„ 


7 40 


„ 


., 






„ 


„ 


II 


10 




I as 


53 37 80 






1 SS 
8 OS 


" 


: 


" 




'■ 


" 


U 


10 
10 




$5 

45 


s8 saoo 

53 49 00 


53 54 50 


„ 


S 15 


„ 


„ 




„ 


., 


„ 


P 


10 




1 40 


54 04 SO 






8 S5 


„ 


„ 




„ 


., 


., 


P 


10 




I 00 


54 89 00 




...... 


8 40 
8 5S 


A.M. 


BO. 70 


+ S8.5 


" 


" 


Fljingaoad 


P 
li 


10 
10 




1 05 

1 00 


59 05 00 
58 98 00 
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OBSERVATIONS for detennhiiiie the Variation of the Magnetic Neeaie, at Winter Island, eoMfMed. 
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„ 


so 


„ 


. 




„ 


„ 


B 


10 




S8* 


89 01 00 


„ 


1 to 


» 


, 




„ 


,. 


B 


10 




S 4t 


ei 50 80 


, 


1 40 


„ 


„ 




„ 


„ 


B 


10 




3 SO 


81 86 30 


. 


soo 


» 


„ 


+ 10 


Noithetlj 


Light windi and Ane. 


C 


10 




3 10 


88 86 00 


„ 


»« 


„ 


, 




„ 


„ 


C 


10 




a 80 


88 56 00 


„ 


• 40 


„ 


„ 




„ 


r> 


C 


10 




SOO 


89 81 00 


„ 


6 80 


„ 


M.W 


+ 4 


NX. 


Light Bin a«dclo«h. 


R 


10 




S OS 


80 08 30 


„ 


« » 


„ 


■ 


„ 


„ 


., 


R 


10 




9 so 


80 04 SO 


„ 


T IS 


„ 


. 


„ 


„ 


„ 


R 


IQ 




9 40 


80 14 00 


„ 


1 W 


» 


„ 


„ 


« 


,. 


B 


10 




9 50 


80 48 00 


„ 


7 4fi 


„ 


„ 


„ 


„ 


» 


B 


10 




8 90 


80 19 00 


„9... 


SO 




ao.oo 


+ 16 


„ 


Moderate and ckiudj. 


C 


10 




8 00 


80 88 00 


. .. 


46 




.. 


. „ 


» 


„ 


C 


10 




890 


81 4S 00 


., - 


s ao 


» 


. 


„ 


N«i*etly 


,. 


c 


10 




4 SO 


81 06 DO 


. 


e4s 


„ 


. 




„ 


» 


c 


10 




400 


81 13 DO 


«5.. 


*m 


„ 


W.OT 


+ 87 


aE. 


Light, huj and aleet. 


c 


10 




% 80 


88 41 00 


„ 


soo 


„ 


„ 


+ 80 


.,. 


„ 


c 


10 




8 00 


88 5100 


„ 


S IE 


n 


. 


„ 


, 


» 


c 


10 




4 10 


83 36 00 


„ 


• 10 


„ 


. 


„ 


„ 


UghtainandcloodT. 


R 


10 




*W 


88 40 SO 


" 


eao 


- 


' 


+ 88 


" 


- ," 


B 


18 




f sol S3 as 80 
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DAV. 


TIME. 


^. 


rst 


WIND. 


WEiTHBH. 


Ol>«r- 


H 


of' 


OI)«r- 




H«r. 


•j.!" 


1838 
M.J5... 


B. N. 
8 50 


P.M. 


so'. 07 


+ i-t 


Eut 


L^l Bit. and One. 


R 


10 




8 4*5 


M 18 00 


„ 


T 10 




„ 


90 


„ 


„ 


R 


10 




s as. 


88 89 00 


„ 


T 80 






84 


„ 


„ 


R. 


iO 




8 SO 


8S 35 80 


« 


750 


. 


. 


n 


. 


,. 


R 


10 




8 80 


68 S3 00 


„ 10.. 


890 


„ 


30.4a 


31 


N.W. 


Lighlviod* and floe. 


H 


10 




1 30 


8S 06 00 


„ 


TOO 


„ 




„ 


„ 


» 


H 


10 




1 05 


as IS 30 


„ 


t M 


. 


. 


SO 


„ 




H 


10 




1 30 


81 85 00 


„ 


T « 






„ 


„ 


,- 


H 


10 




50 


81 10 M 


„ 13.. 


« IS 


A.M. 


Km 


+ so 


„ 


Light wind, and clesT. 


C 


10 




8 10 


80 47 00 


„ 


6 30 


„ 


„ 


„ 


„ 


,. 


c 


10 




3 10 


80 48 00 


« 


T 00 




• 


,. 


.. 


.. 


c 


10 




9 10 


80 59 00 


>. 


T 30 


.. 


,. 


„ 


„ 




c 


10 




3 40 


81 48 00 


„ U.. 


6 40 


.. 


«S.05 


+ IT 


W.8.W. 


Light air. atHlcloadj. 


II 


10 




SO 


81 47 SO 


„ 


SO 


„ 


„ 


IT 


„ 


,. 


H 


10 




SO 


81 41 3D 


'„ 


7 10 


„ 




10- 


„ 


.. 


H 


10 




1 SO 


81 40 00 


„ 


7*0 


„ 


. 


SO 


„ 


.. 


H 


,0 




1 OS 


81 40 30 


„ 


tl 30 


,. 


98.91 


34 


N.W. 


Ught wiDd* siKl One. 


C 


10 




4 M 


81 59 00 


-■ 


11 45 


„ 


, 


„ 


„ 


.. 


C 


10 




3 80 


S3 4S 00 


„ 


20 


P.M. 




S6 


SoBtfaerIf 


., 


H 


10 




1 35 


89 48 00 


,. 


30 


» 


„ 


„ 


,. 


., 


H 


ID 




9 10 


89 44 00 


„ 


50 


. 


. 


„ 


., 


„ 


H 


10 




040 


81 54 30 


.. 


1 00 






„ 




>- 


H 


10 




1 10 


83 04 SO 


„ 


6S0 


,. 


S9.8S 


34. S 


S.E. 


Light air* with umII now. 


H 


10 




SO 


81 48 00 


^^ 


e 40 


„ 


., 


„ 


„ 


« 


H 


10 




1 05 


81 44 00 




7 00 


. 


.. 


.. 




,, 


H 


10 




1 IS 


81 4T SO 


„ 


7 15 


, 


„ 


., 




„ 


H 


10 




1 SB 


81 46 00 


■ 34'. 


10 00 


A.U. 


S9.64 


34 




Moderate and hu; with now. 




10 




9 45 


8S SS 30 


« 


10*0 


• 


. 


™ 


., 


,. 




10 




9 SO 


83 81 00 


.. 


10 40 


. 


. 


,, 


„ 


. 




10 




8 45 


83 34 00 


., 


11 10 


n 


> 


„ 


.. 


^ 




10 




a so 


SS 08 00 


„ 


11 K 


» 


„ 


„ 


» 


,. 




10 




8 40 


83 08 00 


" 


11 50 


- 


• 


" 


" 


" 




10 




■ 40 


81 85 00 
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{looUk 


1888, amlinmi. 
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TIMB. 
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OHXudt. 


WIND. 


WBATHBK, 


ODw- 
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Obac- 


Ciw- 


Ol«r- 


w™..i/. 


llw. 


p-il" 


j;. 
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10 00 


P.M. 


89. 8S 


+ a°e 


S£. 


Modeimte ud hwj wilh wow. 


R 


10 




3 80 


8°1 48 90 


„ 


10 to 


„ 


„ 


„ 


„ 


., 


R 


10 




3 30 


81 83 SO 


„ 


10 40 




„ 


„ 


„ 




R 


10 




9 SO 


81 34 SO 




11 05 


„ 


„ 


„ 


„ 


,. 


R 


10 




S 15 


89 IT SO 


„ 


U SO 


„ 


„ 


.. 


„ 


„ 


R 


10 




9 40 


81 40 30 


„ 


11 » 


„ 


„ 


., 


„ 


.. 


R 


10 




a SO 


81 4S 00 


» «■■ 


a so 


A.M. 


" 


ss 


8.S.E. 


lighl bnvMi and cload]r. 


H 


10 
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SS 06 00 


^ 


a 43 


„ 


„ 


„ 


'• 




H 


10 




I 15 


89 05 00 


„ 


7 00 


„ 


„ 
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H 


10 




1 35 


81 56 00 


„ 


T IS 


„ 


„ 


„ 


„ 


.. 


II 


10 




1 as 


88 01 SO 


„ 


9 15 


P.H. 


at). 83 


49 
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"i 


10 
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88 S8 90 




a so 


„ 


„ 


„ 


., 


,. 


H 


10 




a 00 


88 49 00 




3 40 


„ 


^ 


„ 


„ 


.. 


H 


10 




1 10 


88 45 80 






a so 


„ 


„ 


„ 


„ 


.. 


H 


10 




1 15 


68 40 30 






T 00 


„ 


89.81 


89 


Southerly 


„ 


H 


10 




9 OS 


81 45 00 






T 10 


,. 


„ 


„ 






H 


10 


5 


1 00 


81 56 00 






T ao 


„ 


„ 




„ 


.. 


H 


10 




40 


81 88 00 






1 so 


„ 


„ 




„ 




H 


10 




8S 


81 S3 00 




, ai.. 


9 40 
10 00 

10 ao 


A.H. 


sa.04 


a4 


WeM 


UshtainwtdAne. 


R 
R 
R 


10 

10 
10 




S 30 

a 30 

a 00 


TO ST 80 
T9 16 30 
T9 49 30 






10 40 




„ 


„ 


., 


,. 


R 


10 




SOS 


81 90 00 






II 00 


„ 


„ 


„ 


,, 


.. 


R 


10 




a w 


81 SS 00 






11 ao 


„ 


„ 




„ 


„ 


R 


10 




a 30 


81 88 SO 






10 00 


P.M. 


30.12 


18 


Calm 


Fine. 


R 


10 




s so 


89 IT 00 






10 M 


„ 


.. 


„ 


„ 




R 


10 




4 13 


81 IT SO 




, as.. 


9 so 


A.M. 


30.04 


SB 


WeMerly 


Light air* and cloudi- 


C 


10 




9 so 


88 4S 00 






9 4S 


„ 


„ 


„ 




„ 


C 


10 




9 SO 


88 03 00 






10 00 


„ 


30.0! 


ST 


„ 


., 


c 


10 




8 SO 


89 19 00 






10 ao 


„ 


„ 


„ 


„ 


„ 


c 


10 




a so 


81 40 00 






10 40 


„ 


„ 


„ 


„ 


,. 


c 


10 




9 80 


89 IS 00 






11 00 


" 


» 


40 




.. 


c 


10 




a '40 


89 IS 00 
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tX Igloolik. ISIS, OMchtded. 


DAY. 


TIHB. 


B.M- 


thciliMlc. 


WIMD. 


WEITHBR. 


OUtr- 


.°K. 


Cod 


Ot«f 


VuiuioD 
WMMriy. 


H<-r. 


A.ll.or 


ins 
Mar >e - ■ 


»'w 


P.M. 


so.os 


+ 46 


So-O^ 


Light Bin and cloady. 


P 


10 




4 M 


M 06 OU 


,. 


S 60 


„ 


„ 








P 


10 




a n 


81 4S 8U 


, 


S IS 


„ 


„ 




» 


. 


P 


10 




B 40 


81 11 00 


JlUM>6... 


400 


„ 


S9.90 


« 


Nortb 


Light bieeiM and ckiodr. 


B 


10 




4 50 


88 )5 00 


„ 


4 IS 


„ 


„ 


" 


„ 


.. 


B 


10 




BOO 


83 SO 00 


„ 


440 


„ 




„ 


„ 


„ 


B 


.10 




T 4S 


es 19 10 


„ 


SOO 


„ 


„ 


„ 


„ 


>- 


B 


10 




6 15 


«9 S3 30 




6 IS 


„ 


„ 


,. 


„ 




B 


10 




a 00 


69 SI 00 


„ 


S M 


„ 




„ 


„ 


„ 


B 


10 




1 15 


BS S9oa 




S 49 




„ 




„ 


„ 


B 


10 




S SO 


W SS 00 


j,aj4... 


4 30 




29.4E 


+ 40 


N.W. 


Moderate aod cloudy. 


H 


10 




S 09 


BS 46 30 




4 45 


- 


„ 


„ 


„ 


„ 


H 


10 


5 


8 OS 


8S 81 30 


„ 


BOO 


, 


., 




„ 


. 


H 


10 


5 


1 SS 


89 80 30 


„ 


9 16 


„ 


„ 


,. 




., 


H 


10 


2 


S 19 


ea 41 80 


„ 


5 SO 


„ 


„ 


„ 


„ 


„ 


H 


10 


9 


SO 


88 51 00 


" 


5 4S 


" 


" 


" 






H 

atioui. 


10 


a 


I 19 


«S 45 00 




„v.™.i™K.i«_..„fni,-« 




88 01 04 
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OBSERVATIONS fcv the ViriatNB of Uk Blagwtie Nettils aade at 5«. 
Sbip Fu7. 18B1, IMS, and iSBfl. 


on Bond Hit Mi^eMy'a 


..,. 


Nonh 
L«lM4«. 


Um^M,. 


SUp^Had. 


ObMT 


W«)«ly 


BBHAHU 


IStl. 
May... 8 


63 21 


S 17 B 


N.N.E. 


P 


88 M 45 






8 


54 00 


S 53 „ 


N.iW. 


R 


86 Of 50 






.. 


54 54 


S 10 „ 


N.bjE.JN 


P 


86 01 40 






„ 10 


56 SS 


I S3 ., 


N.N.E. 


R 


84 80 OS 






•• » 


56 2S 


1 S3 » 


N.N.E.^E. 


P 


83 16 19 






.. 11 


57 17 


1 30 „ 


N.N.E. 


P 


SS 38 45 






,. 18 


67 41 


1 45 „ 


N.N^. 


R 


88 M 00 






i> 11 


as 15 


1 45 „ 


W.S.W. 


P 


97 66 15 






11 >• 


5S IS 


I 45 ,. 


W.8.W. 


R 


88 47 30 






IS 


5S 18 


1 03 „ 


w.aw. 


P 


88 IS 08 






» i> 


5S 04 


1 17 „ 


W£.W. 


R 


87 84 50 






n .1 


68 Itf 


1 06 „ 


N.W.byW. 


R 


S7 19 18 






„ 15 


67 51 


1 38W 


E.JN. 


P 


84 40 04 






„ 


67 39 


45 „ 


N.W.byN. 


R 


87 IS S4 






„ „ 


67 48 


1 40 „ 


E.JN. 


R 


84 68 «S 






.. 1« 


68 43 


1 S9 „ 


NX. 


P 


is 89 30 






n " 


67 64S 


8 07 „ 


E.N.E. 


R 


83.68 SO 






„ „ 


68 07 


1 39 „ 


N.E. 


R 


94 SS 68 






„ 30 


68 50 


6 S8 „ 


W.N.W. 


P 


S3 34 38 






» „ 


68 49 


e 35 „ 


W.N.W. 


R 


34 10 J8 






„ „ 


68 4S 


6 88 „ 


W.H.W. 


H 


38 34 53 






,1 SI 


58 2S 


10 30 „ 


W.N.W. 


P 


36 46 88 






» „ 


6S SS 


10 SO „ 


W.N.W. 


R 


36 06 06 






H " 


58 SS 


10 48 „ 


W.N.W. 


B 


SS 89 54 






June. . .4 


57 34 


87 19 „ 


N.W.iW. 


P 


43 08 30 






» • 


57 18 


SS 24 „ 


N.W. 


R 


44 44 SS 






s 


57 31 


SS 58 „ 


N,W. 


P 


46 87 86 






>. " 


57 31 


40 49 „ 


N.W. 


P 


47 SI SO 






It <i 


67 SI 


40 49 „ 


N.W. 


R 


48 C6 10 






„ „ 


57 31 


40 44 „ 


W.W.IN. 


H 


49 SS SS 






» » 


57 67 


43 S9 „ 


N.W. 


R 


48 86 61 






.1 10 


68 16 


44 40 „ 


N.W.byN. 


R 


48 01 00 






« II 


58 18 


44 40 ,, 


N.N.W. 


H 


47 46 *a 






» 14 


60 54 


SS 34 „ 


N.N.W.JW. 


R 


51 09 24 






.1 15 


60 58 


£5 OS „ 


N.byW. 


R 


51 29 00 






„ ■> 


60 68 


66 17 „ 


NoHb. 


P 


51 SO S5 
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0B8BRTATI0NS for the Variation of the Hasoetic Needia made at Sea, on Bowd Hii Hajeaty'i 
ShipFiiry, issi, 1SS8, ISSS, eouinved. 


DAT. 


iSlS.. 


Lonlt-te. 


BUftBaa. 


OtoWM 


vSSS^ 


RBHAEKtt. 


1881. 
Jnue-.ts 


61 OS 


67 SI W 


N.W.byN. 


P 


43 34 S8 




» IS 


81 42 


88 34 „ 


N.E^N. 


P 


51 03 00 




» <• 


SI 48 


68 36 „ 


N.E. 


H 


51 81 18 




• 1 •! 


81 44 


68 SO „ 


N.RbyN. 


R 


51 10 44 




.. 10 


61 48 


'68 51 „ 


W.iS. 


P 


81 40 10 




.. 


ei 43 


62 48 „ 


W.JN. 


H 


62 ao 38 




.. 85 


68 43 


61 M „ 


8.fW. 


P 


57 4S 8S 




.. 


82 43 


80 58 „ 


S.JW. 


R 


57 55 50 




.. 86 


68 45 


SO 54 „ 


W.JN. 


P 


85 11 24 




» 88 


68 SI 


60 S3 „ 


W.byN.JN. 


P 


6S 25 87 




.. sft 


68 84 


80 38 „ 


W.S.W. 


F 
H 


88 83 00 
83 85 15 




Jnly.s 


81 81 


S3 58 „ 


W.bjN.JN. 


R 


63 S5 00 




.• 3 


61 33 

61 19 


64 05 „ 
64 30 „ 


W.N.W. 
N.K 

N.E.byN. . 

N.N.E. 

N.bjE. 

N.l-'E. 

N.byW. 
N.N.W.iW; 
N.W.byN. 
N.W.8°W. 
N.W.byW. 

W.N.W. 


H 
P 
F 
P 
F 
P 
F 
P 
F 
P 
F 
P 
F 
P 
F 
P 
F 
P 
F 
P 
F 
P 
F 


61 80 OO 


NBtN. 


46 08 88 
44 57 00 


1" '' " 

4« 13 SO 
40 58 10 

51 :80 16 
[53 08 04 

55 58 56.5 

52 41 13? 
Us 18 08? 
(so 85 17 
|61 88 SO 
(ei 86 37 


taineJ bjr nringiiiK Ihe Ship 
rODMl, M) M to obtiiD Uk 

«Mh directioB of her haHt. 
— Trae nriaUon obierved 
here, as" M' 45" Wmi. 


48 40 40 
44 87 00 


50 34 80 
40 88 00 


58 11 38 

50 89 00 


53 45 48 

58 31 00 


57 58 Sa 
54 05 00 


53 8S 88 
51 Sft 00 


55 54 05 
94 SO 00 


80 08 84 

58 48 bo 


68 IS 41 
«0 44 00 


68 11 15 
80 48 00 
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OBSERYATIOirS for tbc Taiiatloa of tbe HapMic Needk mde al Simni Bond His K>jest;'s 
Ship Fnry, 18S1, 18SS, and 1828, cotOmued. 


DAT. 


N«tk 

iMlude. 


L«tiM>. 


SUp^Hiid. 


Olmr. 


v'sas. 


»KMi»»ll 


1881. 
Jd;. .18 


61 04 


05 63 W 


S.E.18. 


e 


43 53 88 




.. » 






S.E.JS. 


H 


46 50 57 




„ IS 


01 89 


68 SS „ 


W.bjN.jN. 


p 


60 01 60 




„ „ 








H 


60 £» 47 




., .. 




60 89 „ 


N.N.W.iW. 


p 


54 85 SO 




. .. 








H 


54 SS 43 




II II 






N.W.JN. 


H 


56 54 48 




» ^ 


88 11 


09 49 ,1 


N.E.iE. 


P 


47 05 40 




11 II 


68 16 


69 57 „ 




R 


50 09 01 




•I S5 


«S SO 


71 SS 1, 


N.W.bjW. 


H 


68 48 41 




■1 II 






N.W,1N. 


F 


60 54 00 




" .■• 




71 36 1, 

71 sa „ 


N.W.bjW. 
E.jS. 


R 

P 
H 


68 35 56 
68 SO 55 
41 10 46 




II 8« 


03 01 


71 58 „ 


N.RbjN. 


P 


48 10 86 




II „ 






N.N.E.JE 


R 
H 


49 89 56 
49 51 50 




II II 






N.E.byN. 
N.E.byN. 


H 
F 


49 SS 08 
61 11 00 




4^...."l 


64 11 


77 89 ,1 


N.N.EjE. 


F 


58 IS 00 




II 8 


65 OS 


79 S4 „ 


E.bjS.JS. 


P 


89 SO 60 


Br Kater-i Comput, No. l-Ship itMdr. 


II II 






E.bjS.4S. 


H 


44 01 45 


Do. 


II H 






EIS. 


F 


41 30 


Do. 








E.bjS.JS. 


R 


40 38 SO 


D«. 


II > 


6S » 


SS 05 I, 


W.i8. 


R 


73 S7 86 


Do. S 


1. ' » 






W.byS.J3. 


P 


74 00 00 


Do. 


II II 








H 


74 00 SS 


Do. 


II !• 
IS8S. 


05 S8 


84 30 „ 


N.4E. 


P 


60 56 00 




Norlb. 


P 


57 33 








!f.bjE. 


P 


64 68 










KJt.E. 


P 


49 OS 










N.E.bjN. 


P 


44 63 










ir.E. 


P 


48 OS 










I(.E.b7E. 


P 


M 83 










Ejr,E. 


P 


SS 38 










E.bjlf. 


P 


S7 S3 
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.TASUTIOH or THE KAjONETIC JiOWDLS. 



OBSERVATIONS for tke VarMtka af Ibe Magtwlie NewHe nads «( Sm. «b Bqw4 His H^iHtyi 
SUp Fnj, ISSI, 182£, and IMS, eonetuded. 


DAT. 


I^ 


I^CJi 


BU|AH«^. 


Ota*. 


7.SS. 


snuan. 


1888. 






Eul. 
RbjS. 

E.SK 

SJibyE. 

&E. 


P 
P 
P 
P 
P 


88 18 

89 IS 
40 SS 
44 88 
48 53 




July. . .6 


66 £6 


81 39W 


S.E.bjS. 
8.S£. 
abjE. 
Sooth. 

abjw. 
a.s.w. 
s.w.bja 

S.W. 

aw.byw. 
w.aw. 

W.bjS. 

W«il. 

W.bjK. 

W.N.W. 

N.W.bjW. 

N.W. 
N.W.byN. 
N.N.W. 
N.bjW. 


P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 


£9 SS 

67 08 
61 6S 

68 S3 

69 58 
7 13 

7S U 

74 38 

75 S3 

77 S3 

79 33 

80 48 
80 08 

78 33 
77 08 

76 08 
7S OS 
67 SS 
63 SI 


obtain the amoaator the deTiation, bj the 
bearing of a diatant object on .bora, oa 
each diiection <rf hei head. The compaH 
UMd»u that of Walker. 

TraeTaiiatioahelB . . 69"ir00"W. 

Dip of the Needle. . . 87" 47' ir M. 


Ueuoflhaw 


hoU. 


.60 SS S4 


» 14 


68 06 


81 40 „ 


E.b,jr. 
w«. 


F 
P 


48 48 00 
10] SO 50 




„ IB 


69 S4 


81 OS „ 


N.N.WJW. 
N.W.b,N. 
N.byW.^W. 


P 
R 
P 


86 19 SO 

88 83 43 

86 05 oe 




» 9« 


69 SI 


80 £6 „ 


S.bj.K.|E. 


R 


71 43 0« 




Aog..... 


.69 as 


60 54 „ 


N.E.JE. 


R 


70 07 50 




» < 


69 S8 


81 S8 „ 


RN.E. 


P 


63 60 «5 




» 8 






N.N.B.JB. 


R 


74 41 86 




.. ss 


69 45 


8S 16 „ 


N.N.B.iE. 


P 


83 07 45 




» SI 


... 




N.JB. 


H 


8S 88 00 





,y Google 



TABLE VI. 





OBSERVATIONS on Ite Dnialioii on boaid Ike Fin;, Jilj 


89. IStS. 


Dlncttv of A* 
SUptHnd. 


BoriBrorOlijHl 


BsrlHoIObko 


bom CompuKi. 




Amoutgt 


KBIUEKS. 


North. 


M S£ 


is 67 


4'6 14 


U OS 


— 18 




N.bjE. 


41 OS 


48 07 


4S 04 


„ 


+ S OS 




M.N.E. 


87 18 


38 58 


SS 08 


„ 


+ 7 00 




N.RbjN. 


34 02 


35 37 


34 49 


„ 


+ 10 13 




N.E. 


39 OS 


3S IS 


3S 37 


„ 


+ 18 E5 


"fi—ssr — 


N.KbjE. 


sg »7 


SO 57 


SO IS 


„ 


+ 14 60 




E.N.E. 


as 67 


S7 IS 


SS 84 


„ 


+ 18 as 




E.b,tf. 


S3 SS 


85 48 


S4 47 


„ 


+20 15 




Eut. 


S8 07 


S3 37 


SS 81 


„ 


+81 41 




E.bjS. 


SS_ OS 


SS IS 


aa 07 


„ 


+SS 55 




E.S.E. 


SI fiS 


SS 48 


sa 17 




+S8 45 




S.E.bjE. 


SS 18 


SI 57 


as 04 


„ 


+88 68 




S.E 


S8 SS 


S3 17 


SS 19 


„ 


+81 43 


•SWtSJT''"- — 


S.B.b;8. 


87 47 


89 SS 


SS 34 


„ 


+ 16 as 




8.S.E. 


31 87 


34 17 


8S 67 


„ 


+ 1S 06 




S.b;E. 


38 17 


39 18 


SS 44 


„ 


+ 6 IS 




Soilb. 


48 OS 


49 87 


48 44 


„ 


- 3 42 




S.byW. 


53 48 


-69 87 


65 04 


„ 


-10 08 




aaw. 


59 57 


61 48 


80 49 


„ 


-16 47 




S.W.b,S. 


as 37 


65 SS 


83 59 


„ 


-IS 67 




s.w. 


08 17 


69 IS 


67 44 


„ 


-SS 48 




S.W.bjW. 


67 08 


68 47 


67 £4 


„ 


-SS 62 




W.S.W. 


87 17 


69 68 


68 84 


„ 


~»a 92 




W.bjS. 


88 47 


63 S7 


67 S7 


„ 


-88 85 




WeM. 


<S 38 


67 87 


66 89 


„ 


-SI 87 




W.bjN. 


84 OS 


66 SS 


64 47 


„ 


-19 45 




WJ».W 


«S 17 


64 07 


63 4« 


„ 


-16 40 




N.W.bjW. 


69 OS 


60 67 


59 69 


„ 


-U 57 




N.W. 


58 17 


69 08 


67 30 


„ 


-18 87 




N.W.bjN. 


58 57 


55 17 


64 87 


„ 


- • 86 




NJ«.W. 


60 37 


58 87 


51 8S 


„ 


- 6 80 




N.bjW. 


46 47 
Mean of 


48 68 

aU 


47 49 


" 


- S 47 




..46 86 



, Google 



,y Google 



N». V. 



OBSERVATIONS 

FOH DETERMINING THE LATITUDE OF THE FDRY'S STATION, 

AT WlIfTEX M&AHD, I8S1<~M 



,y Google 



OBSEBTATIONS ON THE LATITIJDE, 





OBSERTATIONS for determimnR the LATITUDE of the Tmy'a 
Winter Island, 1881—82. 


Station, at 


DAT. 


ObMrnd 




Obwr 


BuilDf 


TbOHH- 


Monk 

LMUwIi. 


BKHASU. 


1821. 
Oct. 11 


» 00 IS 


a. 


P 


ss.se 


+ "* 


88 11 4S 






« 


18 


81 SO S4 


a. 


P 


89.80 


+ 14 


86 11 49 






„ 


14 


SO 45 84 


a. 


P 


„ 


+ 5 


66 11 60.5 






,, 


Ifi 


SO 01 85 


a. 


P 


89.83 


+ 8 


86 II 41 






» 


Ifl 


29 IS OS 


Q. 


P 


30.14 


+ 5 


66 11 SO 






Dec. 


SO 


64 09 SS 


Urse Major. 


P 


89.88 


-Iff 


66 10 58. 6 


» below the Pole. | 


,, 


„ 


84 08 50 


„ 


R 


„ 


„ 


66 10 83.5 




„ „ 


» 


t. 


5S 61 10 


Un» Major. 


P 


.. 


.. 


66 11 17. B 


„ 


.. » 


„ 


„ 


62 50 60 


„ 


B 


« 


„ 


86 U IS.l 


„ 


» » 


„ 


„ 


lOS 10 IS 


Ume Minor. 


P 


„ 


„ 


66 11 40 


„ 


., 


„ 


„ 


102 Off 50 


„ 


R 


„" 


„ 


86 11 S6.8 


„ 


,. - 


„ 


ss 


92 5S 59 


• Arietis. 


P 


80.00 


-94 


6S 11 45 






,, 


„ 


92 58 80 


„ 


R 


„ 


„ 


66 11 86.7 






„ 


„ 


108 oa 58 


Ur8» BliDOf. 


P 


„ 


„ 


66 10 58 






„ 


It 


108 09 40 


„ 


R 


. 


„ 


M 11 19.7 






» 


S0 


108 51 04 
103 51 SO 


.Ai>dromed». 


P 
R 


SO. IS 


-S8 


68 18 01 

68 11 54.8 






isn. 


















Jan. 


18 


lOS 10 IS 


UriiiB Minor. 


P 


89.78 


—31 


66 11 41 






„ 


„ 


IDS 09 54 


„ 


R 


„ 


„ 


66 11 S7.4 






„ 


„ 


7» 57 8S 


AUebBjan. 


P 


„ 


„ 


68 11 80 






„ 


„ 


79 57 50 


„ 


R 


„ 


„ 


66 11 11.9 






" 


17 


SO 57 09 
80 58 15 


Rfgel. 


P 
R 


S9.84 


-84 


68 10 48 

68 11 o4.7 






„ 


„ 


90 08 9S 


BdUliu. 


P 


„ 


„ 


88 11 06 






„ 


„ 


«0 08 SS 


„ 


R 


„ 


„ 


86 11 06 






« 


„ 


46 48 87 


Orionii. 


P 


„ 


„ 


68 19 00.4 






„ 


„ 


46 49 05 


„ 


R 


„ 


„ 


68 11 45 






„ 


„ 


«8 95 88 


OrioDii. 


P 


„ 


„ 


68 11 11 






M 


„ 


68 25 10 


„ 


R 


„ 


„ 


80 11 16.7 






n 


» 


80 55 18 


Rigel. 


P 


80.00 


-97 


66 11 85 






t. 


» 


SO 65 55 


„ 


R 


„ 


„ 


68 11 15.3 






*• 


" 


80 08 SS 


BeDatrix. 


P 


- 


.. 


86 n 06 







, Google 



OMHtTATIOm 0» TBBB UTITIRIB^ 



las 



Wnto Island, istl— as, eimtimud. 


DAT. 


SKS* 


OklMtttMnfd 


°sr 


TT- 


ntnw- 


NofA 

Uttndb 


t^Mt^KH. 


ISSS. 
Jan. 89 


eo OS ]"o 


Btllitru. 


R 


80. 00 


— «7 


68 II U 




„ 


,, 


46 50 02 


Orionia. 


P 


„ 


„ 


86 11 17.9 




„ 


» 


*I SO 10 


„ 


B 


„ 


„ 


88 11 18.8 




„ 


» 


4S 87 08 


Orionii. 


P 


„ 


„ 


SS 11 36. S 




,, 


„ 


43 37 04 


„ 


R 


, 


„ 


«6 n 34.9 




„ 


„ 


08 £5 4e 


Orkmia. 


P 


„ 


„ 


90 10 57 




„ 


„ 


«S 95 £5 


„ 


R 


„ 


„ 


88 11 10.4 




F«b. 


M 


«8 17 88 


a 


P 


S9.96 


-85 


66 11 87 




„ 


„ 


14 58 67 


Siriu 


P 


30.00 


-88 


6fl 11 04 




„ 


„ 


14 57 40 


„ 


R 


„ 


„ 


68 10 S9.8 




„ 


„ 


lis 10 34 


CuKr. 


P 


„ 


„ 


88 It 44 




„ 


„ 


lis 10 38 


„ 


R 


„ 


„ 


86 11 45 




„ 


„ 


104 38 5S 


PoUii. 


r 


„ 


^ 


88 11 83 




„ 


„ 


104 88 47 


„ 


R 


„ 


„ 


68 11 84.8 




„ 


85 


US 10 48 


Clnr. 


p 


80.00 


_so 


69 11 39 




„ 


„ 


US 10 SS 


„ 


R 


„ 


„ 


66 11 48.4 




,, 


„ 


104 S3 37 


Polliii. 


p 


„ 


„ 


66 10 59.5 




« 


„ 


104 SS 55 


» 


R 


„ 


„ 


66 11 20.1 




„ 


»7 


30 80 47 


a 


P 


M.87 


-80 


86 11 26 




„ 


„ 


80 80 45 


a 


R 


„ 


,j 


66 11 88.-6 




„ 


„ 


IIS 10 88 


Cukr. 


P 


»■«« 


-80 


86 11 48 




„ 


„ 


US 10 17 


„ 


R 


„ 


rt 


88 11 51.9 




„ 


„ 


J04 38 84 


Polhi. 


P 


„ 


„ 


68 11 S5 




« 


,, 


104 38 40 


„ 


R 


„ 


„ 


88 11 87.1 




„ 


SS 


31 IS SO 


a 


P 


«t.7l 


■ ^ 


68 11 19 




n 


„ 


US 10 40 


Cukr. 


P 


».88 


-84 


66 11 89 




„ 


„ 


US 10 4S 


„ 


R 


„ 


, 


Q8 11 40.8 




„ 


„ 


104 83 88 


PoUm. 


P 


tr 


„ 


66 11 08 




„ 


„ 


104 88 48 


„ 


R 


a 


„ 


66 11 86.8 




Hudi 


1 


3S01 8S 


a 


P 


9».go 


-88 


88 11 88 




n 


„ 


88 01 40 


a 


R 


* 


„ 


88 11 18.7 




M 


8 


34 83 84 


V 


P 


SS.S6 


—17 


68 11 37 




" 


J^ 


88 88 15 


a 


R 


n 


" 


86 10 58.5 





,y Google 
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OBSERVATIONS ON TBB LA.TITtn>e. 



Winter Island, 18«1— 28, amlinued. 


DAY. 


ObKTTEd 


ObjBcC obtKnd. 


OUCT 


-sr 


Tbermo 


Nonk 

LidUde. 


HSIURKS. 


' 188S. 
March 4 


US 11 82 


Castor. 


p 


29. 87 


-1. 


8S 11 15 




„ 


„ 


US 11 le 


„ 


R 






8« 11 25.1 




„ 


„ 


104 38 56 


PoUnx. 


p 




„ 


66 11 88 




„ 


„ 


104 Si 40 


„ 


R 




„ 


66 11 27.6 




„ 


5 


35 03 £7 


a. 


P 


89.64 


-S4 


C6 11 37 




„ 


„ 


35 04 35 


n 


R 




„ 


66 11 21.4 




„ 


„ 


US 11 S7 


Culor. 


P 


90.76 


-84 


88 11 17.5 




„ 


„ 


119 10 45 


„ 


R 




„ 


60 11 88.4 




» 


„ 


104 33 17 


PoUnx. 


P 




„ 


66 11 09 




„ 


„ 


104 38 47 


„ 


K 




„ 


«S 11 24 




" 


6 


35 50 54 

35 51 05 


a. 


P 
R 


30.03 


-18 


66 11 80 
66 n 12.7 




„ 


„ 


112 11 44 


Castor. 


P 


30.15 


-84 


86 U 10 




„ 


„ 


US 10 65 


„ 


R 


„ 


„ 


88 11 88.8 




„ 


,, 


69 oa'o9 


Procjou. 


P 


„ 


,, 


60 11 20 




„ 


„ 


69 01 10 


„ 


R 


„ 


„ 


68 U 50. S 




" 


7 


37 41 18 
37 41 05 




P 
R 


80.87 


- 6 


66 U 98 
66 11 88-3 




„ 


S 


38 27 12 


77 


P 


30.18 


+ 1S 


88 11 40 




„ 


„ 


38 87 85 


TT 


R 


„ 


„ 


88 U 88.4 




„ 


10 


40 01 02 


TF 


P 


S9.74 


-10 


66 11 83 




„ 


„ 


40 00 30 


TT 


R 




„ 


86 11 47.8 




„ 


11 


40 47 42 


V 


P 


29.95 


— 8 


60 U 41 




„ 


.. ■ 


40 47 40 


TT 


R 


„ 


„ 


68 11 41.7 




„ 


„ 


118 10 22 


CMtor. 


P 


80.00 


-«S 


66 11 4S 




„ 


„ 


118 10 10 


„ 


R 


„ 


„ 


66 11 6S.5 




" 


•• 


69 01 SS 

69 01 SO 


Frocyon. 


P 

R 


M 


" 


66 U 38 
«S 11 44.8 




,. 


13 


48 21 87 


TT 


P 


29. <8 


+ 2 


68 11 68 




„ 


„ 


48 28 05 


XS 


R 


„ 


„ 


66 11 27.6 




„ 


14 


43 08 4S 


T7 


P 


S9.47 


_ « 


66 11 88 




„ 


„ 


43 09 80 


C 


R 


„ 


„ 


86 11 98 




» 


IS 


4a IS 5S 


V 


P 


S9.66 


-15 


$6 n i« 





,y Google 



OBBBSTATIONS OM THE LATITUDE. 



125 



Winter Uand, issl— sa, oiMmid. 


BAT. 


Obtmi 


ObJcMotMtrcd. 


0«iw 


>=r 


TWiw 


lilSt 


BBHAWU. 


ISSt. 

Hudiis 


M IS m 


tl 


R 


M.SS 


-f6 


6°« 11 86.8 




» 1« 


47 05 SS 


B 


P 


S9.gi 


-16 


66 11 M 




„ „ 


47 05 45 


B 


B 


„ 


„ 


88 11 S7.1 




» » 


49 S7 SS 


TT 


P 


es.ss 


-IS 


86 11 SO 




•1 » 


49 S7 SO 


n 


R 


„ 


„ . 


66 11 S8.8 




.. 98 


50 15 01 


n 


R 


89. OS 


— 18 


88 11 IS. 4 




» U 


51 01 50 


B 


R 


80.11 


- 


86 11 81.9 




» SS 


51 49 00 


B 


R 


80.80 


-IS 


66 11 80.9 




» M 


51 SS IS 


a 


P 


80.86 


— 6 


66 11 17 




» n 


51 91 85 


a 


R 


>. 


„ 


68 11 80.6 




„ 80 


54 88 5S 


a. 


P 


SO. SO 


+ 7 


68 11 SO 




» 


54 88 85 


a 


R 


,, 


„ 


68 11 88.8 




April I 


58 IS IS 


a 


P 


so. 04 


— 7 


66 11 17 




„ „ 


56 IS 80 


s 


R 


„ 


„ 


66 11 11.6 




tt 9 


54 58 IS 


a. 


P 


so. 60 





88 11 17 




n » 


58 58 10 


a 


R 


„ 


„ 


86 11 19 




t? * 


58 S9 50 


a. 


R 


SO. 84 


+ s 


66 11 81.7 




tt < 


59 15 10 


a. 


R 


S9.D0 


+ 6 


86 11 S4.6 




., • 


40 00 SO 


a. 


R 


SO. 81 


+ 7 


se 11 88. 4 




H 9 


68 15 IS 


£ 


P 


SO. 81 


+ « 


86 11 10 




tt IS 


64 S7 15 


a. 


P 


80.06 


+ 18 


68 11 40 




tt IS 


45 11 87 


a 


P 


80.00 


+ 6 


68 11 10.5 




tt tt 


65 11 00 


a 


R 


„ 


„ 


66 n 41 




tt 1< 


46 87 8S 


a. 


P 


S9.SS 


+ « 


88 11 SI. 5 




t. tt 


86 87 SO 


a. 


R 


„ 


„ 


88 11 88.1 




tt 1* 


87 80 48 


a. 


P 


SO. 70 


+ 8 


88 11 17 




tt tt 


67 80 80 


a. 


R 


,, 


„ 


66 11 SB.7 




tt IT 


68 OS 88 


a. 


P 


SO .88 


+ « 


88 11 88 




tt It 


48 08 00 


a 


R 


M 


» 


M n IS. 4 




tt IS 


68 44 17 


a 


P 


80.70 


+ 10 


68 11 40 




tt tt 


68 44 80 


a 


R 


„ 


,, 


88 11 89.8 




It I* 


69 85 45 


a 


R 


80.78 


+ 11 


66 11 47.9 




tt so 


70 07 05 


a 


JL 


S0.7S 


+ 18 


66 11 47.8 





,y Google 
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OBSBKTATIONB OM THB LATITODB. 



OBSERVATIONS fo* dMermining the lATITCDE of tba Vatft StattoD. lit 
Wintep bland, 18S1-M, amtimted. 


OAT. 


5sr 




■sr 


8mm. 


-sr 


^ISSL 


HntAUtB. 


188S. 

April as 


n OB 12 


a 


p 


88.80 


+& 


S8 11 U 




H » 


7S 0» 10 


fi 


R 


» 


„ 


68 11 86 




» S4 


7S 4» 12 


a. 


P 


S8.74 


+ W 


80 11 85 




11 M 


7» 4S 50 


' a 


R 


., 


„ 


9S 11 82.8 




•> S9 


77 05 0« 


B 


P 


S0.78 


+ 6 


86 11 88 




„ „ 


77 04 40 


B 


R 


„ 


„ 


88 U 88.S 




« 30 


77 4S 05 


B 


R 


80.00 


+ia 


SO 11 SO.fi 




M*y I 


77 18 58 


a. 


P 


80.10 


+1* 


<0 11 88 




„ „ 


78 18 40 


B 


R 


„ 


,» 


68 11 80.8 




» » 


77 15 S» 


a 


C 


„ 


„ 


86 11 S'l 




» * 


78 54 04 


B 


R 


80.08 


+80 


66 11 87. 9 




» » 


77 51 57 


a 


C 


,, 


M 


06 n 08 




•t 9 


SI 48 51 


a. 


B 


S8.70 


+S8 


66 11 S9 




» 10 


88 SO 15 


a. 


R 


89.80 


+w 


66 n ss.a 




„ „ 


88 80 00 


a 


C 


„ 


„ 


66 11 SS 




11 •• 


88 80 08 


a. 


B 


„ 


„ 


66 11 86 




M 11 


88 54 30 


B 


R 


89.83 


+88 


66 11 88.8 




n •• 


88 51 40 


& 


B 


„ 


« 


06 It 81 




.. IS 


88 88 OS 


B 


P 


80.00 


+» 


OS 11 88 




« >. 


83 81 50 


a. 


R 


„ 




00 11 34 




" ;» 


83 SI 85 


a. 


C 


„ 


„ 


66 11 40 






83 88 80 


a. 


B 


„ 


„ 


00 11 17 




„ IS 


68 58 18 


a. 


P 


89.95 


+80 


6S 11 19 




„ „ 


84 55 SO 


B 


R 


„ 


„ 


SS 11 88 




n 11 


83 58 00 


a. 


c 


„ 


„ 


66 11 S6 




« 1) 


83 58 10 


a 


B 


,, 


„ 


80 11 81 




» 14 


84 81 ID 


a 


B 


S9.S3 


+» 


66 11 88 




f) 18 


88 IS 58 


a 


B 


89.60 


+88 


68 11 06 




» SO 


88 07 OS 


B 


P 


89.86 
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„ „ 


34 OS 01 




C 


„ 


„ 


69 80 47 




„ 13 


34 49 IS 
34 48 S« 


" 


R 

C 


29.90 


-10 


69 SO 40.4 
80 80 44<ft 




.. i* 


35 36 18 


„ 


C 


99.71 


- 9 


89 80 41 . 1 




„ l& 


36 S3 80 


„ 


R 


30.00 


-13 


69 80 45.7 




„ 16 


87 10 41 
37 10 4t 


" 


R 

C 


80.30 


-81 


69 SO 47.4 
69 80 46.7 




>, 18 


88 45 86 
88 44 88 


" 


B 
R 


80.78 


-18 


69 20 41 
69 81 00.5 




„ Iff 


39 88 88 


„ 


R 


80.38 


- 6 


69 SO 44.8 




,. tl 


41 07 80 


„ 


R 


80.08 


- 4 


60 20 80.7 




„ SS 


41 54 00 


„ 


R 


80.00 


- S 


69 SO 47.8 




„ „ 


41 54 01 


„ 


C 


„ 


„ 


69 80 4«.a 




„ 84 


43 80 03 


j;^ 


R 


89.94 


— 7 


69 SO 27. 3 
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- OBSERVATIONS ON THE LATITUDE. 



OBSERVATIONS for detemuning the LATITUDE of tbe Fury's 
at IgloolU, 1828—83, amciuded. 


SUtioD, 


DATE. 


Aiundt. 


j«t 


Ok- 




TUmo- 


MscU. 


PHBNOHRMA AND HBIfARKS. 


IB8S. 

Mar. 88 


M 86 88 


Q. 


R 


30.00 


-h 


69 80 40.6 






„ 29 


*7 82 3« 


„ 


B 


89.94 


-IS 


69 80 64.9 






., SO 


48 00 SO 


„ 


R 


30.08 


-10 


69 SO 4B 






>. 31 


4S 5S 88 
48 58 80 


" 


R 
C 


30. SS 


- 8 


69 80 30.1 
69 20 35. S 






April 1 


49 4S 48 
49 42 28 


" 


R 

C 


30.26 


- 6 


69 SO 31.4 
69 20 4S.7 






» * 


fiS 00 55 


„ 


R 


89.61 


- 1 


69 SO S8 






" 7 


54 1« 34 




R 


29.93 


— 9 


69 80 44 






« s 


55 01 SO 


„ 


R 


30.10 


+ 1 


69 SO 48 






„ IS 


57 69 15 


„ 


R 


30-80 


+ 4 


69 80 41 






» IB 


SS 58 07 


„ 


R 


29.94 


+ s 


69 SO 47.5 






>. 81 


64 ao 83 


„ 


R 


29.98 


+ 7 


69 SO 48 






» ss 


63 01 04 


„ 


R 


80.80 


+ 13 


69 SO 44 






» »4 


66 81 87 


„ 


C 


S9.90 


+ 5 


69 80 88.5 






» S8 


68 55 18 


„ 


C 


30.00 


+85 


69 21 07.8 






» .. 


68 55 50 


„ 


R 


,, 


„ 


69 80 47 






May 1 


70 46 55 


„ 


C 


30.00 


+ 15 


69 81 OS. 4 






.. IS 


77 S6 89 


„ 


R 


80.08 


+86 


69 SO 36 






» 87 


88 19 05 


„ 


R 


80.05 


+86 


69 SO 50 






.. SB 


88 89 05 


„ 


R 


30.01 


+48 


69 80 45 






Jane 18 


87 89 05 


„ 


R 


89.88 


+40 


69 SO 49 






„ 19 


87 41 55 

88 44 40 


TT 


B 
R 


80. IS 


+80 


69 a> 56 
69 30 60 






„ ' sa 


88 46 45 


18* 


R 


" 


" 


«9 SO 45 






Meai 


n UtitDde by 


Uerid 


ianAttit 


ndes... 


as so 49.4 
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TIDE TABLE. 

WINTER ISLAND, 1821—22. 



The Observations contained in this and the succeeding Table, were made with 
a Tide-pole graduated to feet and inches, let down through a hole in the ice, alcmg- 
side the Fury, and firmly moored to the bottom by a heavy weight. The days 
are according to the civil computation, conmencing immediately after midnight. 
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OBSERVATIONS ON THE TIDES. 



OBSERVATIONS on the TIDES at WINTER ISLAND, I88I— ZS. 


BAY. 


Tlmtor 
IIl,kW«.r. 


"SK.f 


i^'^:!.. 


^^ 


"-^^JS^'"- 


RBHUUSoDibi 


TI0B8. 


1881. 
Oct. 11 


n. ■. 


'- ■; 


a 56 p.m. 


U 8 


«..«»,....»». 






» 12 


1 00 A.M. 


14 3 


7 30 A.M. 


14 8 








>t » 


1 10 P.M. 


14 a 


7 SO P.M. 


15 8 








„ IS 


I lfiA.M. 


IS 1 


8 10 A.M. 


15 1 








>• •> 


1 SO P.M. 


15 a 


8 16 P.M. 


15 8 




{•psrsr "^■"■■' 


•— "- 


.. 14 


a 00 A.M. 

9 15 p.m. 


15 S 
14 7 




8 80 P.M. 










., 16 


2 40 A.M. 


14 OO 


9 80 A.M. 










., IB 


8 SO P.M. 
4 00 A.M. 


13 7 
18 8 


ft 45 P.M. 

10 00 A.M. 


IS 11 
11 8 


((ta>l.1>..4<,.l.4W. 






.. ., 


4 00 P.M. 


n 8 


10 15 P.M. 


10 11 








.. 17 


4 80A.H. 
4 45 P.M. 


10 s 
10 00 


10 45 A.M. 

11 IS P.M. 


fl 5 
9 11 


l"'™"'"" 






>. 18 


£ SO A.M. 

5 50 P.M. 


9 11 
6 9 


11 50 A.M. 


8 6 








,. IS 






30 A.M. 


6 fl 








.. » 


S SO A.M. 


S 8 


45 P.M. 


S 3 








„ „ 


7 05 P.M. 


S 8 












» SO 






ISO A.M. 


fi 1 




i^EftiSir-'- 


'"■"" 


.. .. 


7 50 A.M. 


6 8 


8 80 P.M. 


6 4 








.> .. 


8 85 P.M. 


« 7 












p. SI 






8 50 A.M. 


6 7 








.. » 


9 S5A.M. 


10 


3 45 P.M. 


7 








« .. 


10 1SP.M. 


7 3 












» 88 






4 15 A.M. 


7 5 








" " 


10 SO A.M. 

11 00 P.M. 


7 
7 4 


4 30 P.M. 


7 11 








H «S 






5 00 A.M. 


7 7 








" " 


11 80 A.M. 

Midnight. 


8 5 


5 45 p.m. 


9 00 








„ S4 






6 00 A.M. 


10 8 








•I n 


NOOD. 


10 1 


4 50 P.M. 


10 








.. , 


Midnight. 


10 8 
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0BSBBTAT10N8 ON THE TIDES. 



OBSERVATIONS on thk TIDES at WINTER ISLAND, l9St-t^ continued. 




DAT. 


HlibW^. 


"i!r 


v^ii:L. 


Tide 




SBIIARKB « lb* TIDES. 




18SI. 
Oct. ts 

" " 


B. M. ^ 

15 p.m. 


11 6 


H. M. 

5 00 A.M. 
8 85 P.M. 


Fm !■. 


fe?S;»— -■— ■ 


r^^^y^:p 




H SO 


X 30 A.M. 


10 7 


B 10 A.M. 










„ .. 


S 40 P.M. 


• 11 


» Mp.h. 




€l.fc.U«T»^. 






,. 31 


8 00 A.M. 


9 8 


9 SO A.M. 


10 Si 








.. >, 


8 SO P.M. 


8 4i 


9 45 P.M. 










Not. 1 


8 i5A.H. 


S 9 


10 00 A.M. 










» .. 


3 45 P.M. 


7 7 


10 00 P.M. 










.. 8 


4 15 A.M. 


7 8 


10 8SA.M. 










.. .. 


4 80 P.M. 


« 5 


10 45 P.M. 




(FM«»t.. 






.. 3 


4 80 A.M. 


S 1 


11 SOA.M. 










>• .. 


5 46 P.M. 


5 6 


Midnight. 










» * 


fl 00 A.M. 

7 45 A.M. 


s a 

6 8 


SO P.M. 
S 80 P.M. 






IMJ-^I-JS-— 




•> A 






8 16 A.M. 










» " 


B 15A.H. 


7 10 


8 45 P.M. 




^i.<h.B<,«»«.l. 






>. .< 


40 P.M. 


8 a 












.. 7 






4 15 A.M. 










>• i> 


10 15 A.M. 


10 


4 45 P.M. 










« » 


10 45 P.M. 


10 10 












n » 






5 I5A.M. 










« » 


10 80 A.M. 


11 8 


6 40 P.M. 










« .> 


10 15 P.M. 


12 8 












„_ » 






« 00 A.M. 










" " 


11 80 A.M. 
11 40 P.M. 


18 5 
13 10 


6 10 P.M. 




F.UII«.>v-fl-r.M, P.rtp^ 






.. 10 






• SOA.M. 










» » 


10 P.M. 


14 00 


6 SO P.M. 










n 1» 


45 A.M. 


14 5 


7 00 A.M. 










„ IS 


1 15 P.M. 
1 50 A.M. 


14 11 
U 8 


7 30 P.M. 

8 00 A.M. 






fsrej; "»■"••'•-— 




« » 


8 00 P.M. 


IS 7 


8 15 P.M. 




(ta MMk«itT>.rlL 
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OBSERVATIONS ON THE TntBS. 



OBSERVATIONS oK thB TIDES at WINTER ISLAND, 1881.83, eontintted'. 


..V. 




RU.or 


Z-IL. 


FiUof 


•adWuatr. 


RBMARKB n flit TTDIS. 


isai. 

Not. IS 


2 15A.1I. 


•-1, u. 

IS 6 


H. H. 

8 40 A.M. 


IS 4 






„ „ 


2 45 P.M. 


IS 00 


9 00 P.M. 


IS 






» 14 


2 45 A.M. 


IS S 


9 35 A.M. 


13 






„ „ 


S IfiP.M. 


11 7 


10 00 P.M. 


11 9 






>. 15 


4 15 A.M. 


10 6 


10 80 A.M. 


9 e 






•. » 


4 45 P.M. 




to 45 P.M. 


B 6 






., IB 


5 00 A.M. 




11 O0A.U. 


7 11 






„ „ 


5 SO P.M. 




11 30 P.M. 


7 1 


(u.«„«.. 




.. "■ 


5 40 A. H. 

6 10 P.M. 




15 p.m. 


7 






.. IS 






1 16 A.M. 


'6 4. 






„ „ 


6 60 A.M. 




1 SO P.M. 


6 6 








7 80 P.M. 












„ 19 






S OOA.M. 


5 8 




{Ma.'S.r.s"— »- 




S 10 A.M. 




2 SO P.M. 


fl 8 


I[i.*.e,.»-«.J. 




„ „ 


S 50 P.M. 












„ SO 






2 50 A.M. 


e 4 






„ „ 


* SOA.H. 




S 40 P.M. 


7 4 






« >T 


9 50 P.M. 












„ «1 






4 10 A.M. 


7 4 






tl >» 


10 15 A.M. 




4 30 P.M. 


8 S 






■• It 


10 40 P.M. 












» » 






6 OOA.M. 


8 8 






" " 


11 OOA.M, 
11 SO P.M. 


6 8 
» 2 


5 20 P.M. 


9 S 


4«^. 




„ 23 






6 40A.M. 


9 8 






» i> 


11 30 A.M. 


9 3 


S 00 P.M. 


9 5 






„ „ 


Midnight 


9 7 










„ 24 


15 a.m. 




85 P.H. 


10 3 


{Sftr-'^'-**-* 




„ as 


SOA.BI. 


10 7 


6 50 A.M. 


10 8 






» •> 


40 P.M. 


10 9 


7 00 P.M. 


10 « 






„ ss 


1 00 A.M. 


10 9 


7 SO A.M. 


10 6 






,. .. 


1 16 P.M. 


10 ft 


7 50 P.M. 


10 7 
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OBS)»TATIOH8 ON THE TIDBB. 



OBSERVATIONS on tbb TIDES at WINTER ISLAND, ISil—Si, conHnwd. 



REMARKS SB Iht NDBS. 



„ 29 
» SO 

Dec. 1 



1 45A.H. 
1 5SF.X. 
S IJA.M. 
8 30F.H. 
S 45A.H. 

8 00 F.H. 

8 l5A.lf. 

a *& F.H. 

* I5A.H. 

4 50 P.M. 

5 SO A.M. 
£ 40 P.M. 

5 55A.H. 

6 SO P.M. 



4fiA.U. 


7 40 P.M 


8 15A.H 


9 00 P.M. 


• 80A.1I 


9 MP.K 


10 SOA.li. 


10 45 P.M 


11 SOA.H. 


11 45P.H 


NOOD. 



6 15 A.M. 

8 45 p. 

8 SO A. 

9 00 P.M. 
9 15 A.M. 
30 P.M. 
ft S5A.H. 

9 55 P.M. 

10 aOA.M. 

11 OOP. 

n t5A.M 

11 SO P.M. 
NooD. 



( H Oa/qmlaHIlal. 



e UJ 



80 A.M. 

9 00 P.M. 



S so A.M. 
8 45 P.M. 



8 10 A.M. 
3 45 P.M. 



4 SOA.M. 

4 50 P.M. 



5 15 A.M. 
5 45 P.M. 



8 00 A.M. 
• 00 P.M. 
7 15 p.m. 
7 40A.M. 



{^■r.WK!^",:l(i5^' 



,y Google 



OB8KRVATION8 ON THE TIDES. 



OBSERVATIONS ox the TIBES at WINTER ISLAND, 18Si-M,c«itowerf. 


SAY. 


H^'wiWr. 


RiHor 

Ttila. 


!*»"■«. 


TWe. 


Pli«onvr»<^^, M«m. 


RBHARKiB •» tlia TIDES. 


ISSl. 
Dec. n 


B. M. 

i 00 P.M. 


Fhi In. 

12 IS 


8 15 P.M. 


Fm I.. 

IS 6 






» '8 


2 15A.U. 


IS 4 


8 S5A.M. 


IS 






„ „ 


8 80 P.a 


IS 


S 45 P.M. 


11 10 






„ 13 


8 45 A.M. 


11 8 


9 S0A.H. 


11 






„ „ 


8 80 P.M. 


11 


10 00 P.M. 


11 1 






.. 14 


4 00 A.M. 


11 S 


10 15 A.M. 


10 7 






,. » 


4 aop.M. 


9 11 


10 SO P.M. 


9 9 






,, Ifi 


4 SO A.M. 


9 6 


11 00 A.M. 


9 8 






•• .• 


5 00 P.M. 


8 S 


11 00 P.M. 


8 






,. 16 


5 SO A.M. 


B S 


11 S5A.H. 


7 10 


(L^ ()..«.., AJ«. 




„ „ 


6 00 P.M. 


7 1 


11 50 P.M. 


6 11 






« 17 


6 15 A.M. 


e 10 


15 p.m. 


6 7 






» „ 


S 15 P.M. 


8 11 










» IS 






40 A.M. 


8 S 






„ „ 


7 00 A.M. 


7 S 


I SO P.M. 


< 11 






„ „ 


7 80 P.M. 


8 7 










.. 19 






8 00 A.M. 


« 4 






„ „ 


8 00 A.M. 


« 5 


S 80 P.M. 


G 1 


3^*»n- 


{^"^•s-^rM'S^ ••*■*- 


H .. 


S 45 P.M. 


< 6 










.. so 






8 00 A.M. 


« 8 






„ „ 


g 00 A.M. 


9 e 


3 15 P.M. 


fi 10 






„ „ 


9 15 P.M. 


7 










.. «1 






S 85 A.M. 


7 3 






.. >. 


to 00 A. H. 


B 10 


4 00 P.M. 


6 5 






„ „ 


10 80 P.M. 


6 5 










,, as 






4 SO A.M. 


6 1 






„ „ 


to 50 A.M. 


fi 8 


4 50 P.M. 


6 


•u<.«..*«T»^ 




„ „ 


U SO P.M. 


7 5 










.. ss 






6 15A.X. 


7 4 






» ». 


11 SO A.M. 


8 6 


5 45 P.M. 


» S 


l[i>««tai>THtk. 




T. .> 


Midnight. 


9 4 










„ 84 






6 15 A.M. 


9 8 


N» M.H, T kHH .^ > Mr *.M. 




.. „ 


so P.M. 


9 4 


S 45 P.M. 


10 
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OBSERVATIONS on thb TIDES at WINTER ISLAND, IsSI— SS.eoniinwrf. 


DAT. 


HlikWwr. 


'iS.?' 


^''^^. 


Tin. 


Ud W.IIW. ' 


XXMARKS « Ik* nets. 


1881. 
Dec, S5 


6 45 A.M. 


10 


n. it. 

7 OOA.M. 


10 






» n 


W P.M. 


10 s 


7 15 P.M. 


10 5 






„ 98 


1 I5A.M. 


10 10 


7 SO A.M. 


11 






» 97 


1 SO P.M. 
S 00 A-IK. 


11 4 

10 -7 


7 40 P.M. 

8 10 A.M. 


10 7 
10 6 




iHsTir^'^S'^? 


•• .. 


S 10 P.M. 


10 7 


8 30 P.M. 


10 6 






.. ss 


2 40 A.M. 


11 


8 60 A.M. 


10 11 






» » 


S 45 P.M. 


10 g 


9 00 P.M. 


10 10 






„ M 


a 15A.K. 


11 


9 SOA.X. 


10 10 






.. „ 


3 30 P.M. 


fl 10 


9 45 P.M. 


10 I 






„ 30 


4 00 A.M. 


10 8 


10 15 A.M. 


10 2 






.. .. 


4 00 P.M. 


10 ] 


10 80 P.M. 


g g 






„ SI 


4 SO A.M. 


9 11 


10 50 A.M. 


g 7 






« » 


4 50 P.M. 


ft 


11 15 P.M. 


8 10 


( ■.»»»»>. 




I8SS. 














Jan. 1 


5 15 A.M. 

5 45 P.M. 


g 1 

8 6 


11 45 A.M. 


S 9 


M lUMUt !>.£■». 




n * 






30 A.M. 


8 4 






,. .. 


6 15 A.M. 


8 ft 


46 P.M. 


8 S 






» » 


6 45 P.M. 


8 










.> 3 






1 10 A.M. 


7 11 






.. -. 


7 SO A.M. 


8 1 


1 SO P.M. 


8 1 






» •• 


8 00 P.M. 


7 11 










„ 4 


8 45 A.M. 

9 00 P.M. 


7 g 

8 7 


SIOA.M. 
3 11 P.M. 


7 10 

8 S 


tr-*-. 


mmw^ 


5 






S 50 A.M. 


8 4 






.. ,- 


9 SO A.M. 


8 S 


4 SOp.rfT 


8 S 


(ttHMkmtnvie 




.. .. 


10 10 P.M. 


9 4 










t< G 






5 00 A.M. 


9 6 






" •■ 


11 OOA.M. 
11 SO P.M. 


g g 

10 1 


5 SOPH. 


10 3 






» 7 






e OOA.M. 


10 6 


WI«-...» ..,---*.« 
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OBSERVATIONS ow tke TIDES at WINTER ISLAND. \8n-*», c<mtinued. 


DAT. 


u^s.: 


^^•' 


1-5^^. 


■ni^ 


"~^#JK'''- 


RUUUSoBlbcTtDBt. 


IS22. 
Jan. 7 


6 05 P.M. 


10 » 


6 SO P.M. 


10 7 






» 8 


SSA.M. 


10 8 


6 SO A.M. 








H « 


*5 P.M. 


U 4 


« 50 P.M. 








.. 9 


1 15 A.M. 


18 


7 SO A.M. 








" 1. 


1 45 P.M. 


IS S 


7 50 P.M. 








„ 10 


» 00 A.M. 


IS 7 


8 80A.H. 






{'i=r=.i£'iSi«,'afsi{? 


n •. 


8 BO P.M. 


IS 7 


• 00 P.M. 








., 11 


5 00 A.M. 


IS « 


9 80 A.M. 








„ » 


S so P.M. 


11 9 


» 45 p.m. 








„ 12 


a 45 A.M. 


11 5 


9 45 a.m. 








.. » 


4 00 P.M. 


11 4 


10 15 P.M. 


10 11 


Hi.e,««w. 




.. IB 


4 05 A.M. 


II S 


10 80 A.M. 








.. ,. 


4 80 P.M. 


10 5 


10 40 P.M. 








„ u 


4 45 A.M. 


10 6 


11 00 A.M. 


8 11 






„ „ 


5 00 P.M. 


8 5 


11 SO P.M. 




^i.Lw<}W*.<>U.ri(kl. 




» IS 


5^ A.M. 

« 00 P.M. 


S 11 
8 2 


Noon. 








» 16 






S5 A.M. 








>• » 


8 80 A.M. 


6 11 


K P.M. 




c^*^. 




•• H 


S 45 P.M. 


6 










.. 17 






4SA.M. 








•• •• 


« £5 A.M. 


5 10 


I 00 P.M. 








» » 


7 SO P.M. 


5 7 










>. 19 






1 45 A.M. 








« .. 


S 00 A.M. 


6 9 


S SO P.M. 








„ „ 


B SO P.M. 


4 10 










» IS 






S 40A.M. 








>• n 


• 00 A.M. 


8 11 


8 80P.BI. 




^I.S-*«.T»I«.. 


t^-XSlSWi'-'**'^ 


„ 


SO P.M. 


■B 9 










.. » 






4 00 A.M. 








» tt 


» 45 A.M. 


5 7 


4 80 P.M. 








•t .» 


10 80 P.M. 


8 1 










„ SI 






5 00 A.M. 


5 9 
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OBSERVATIONS on tbb TIDES at WINTER ISLAND, 1821— S8, cmtinwd. 


DAT. 


.Sr,iL. 


SIM of 

Tld*. 


Tlm.trf 
LowWuer. 


IVle. 


PbooiHU or Mo«, Su, 
ud W«U..r. 


REXARKB <M «« TIDU. 


1882. 

Jan. 81 


H. H. 

11 15A.Bf. 

11 S5F.M. 


5 10 
7 S 


5 25 P.M. 


7 S 






„ 28 






SOA.M. 


8 






» » 


Noon. 


8 4 


7 00 P.M. 


8 


{^?SV"*""-'*-^ 




„ 28 


80A.U. 


8 10 


7 80 A.M. 


8 11 






» n 


O U F.H. 


9 1 


7 80 P.M. 


9 10 






„ 24 


1 15A.U. 


9 7 


7 4£ A.M. 


10 11 






» » 


1 20P.H. 


11 8 


8 30 P.M. 


11 8 






„ 25 


1 42 A.M. 


11 8 


8 SOA.M. 


11 S 






•• » 


8 00 FH. 


11 11 


8 80 P.M. 


11 » 






» 20 


2 00 A.M. 


IS 5 


8 40 A.M. 


IS 


|[l>B«UHU.t. 




.. " 


2 80 P.M. 


18 £ 


B 00 P.M. 


IS 4 




{^S^MLi'.**^'' ** **•'■ 


» ^ 


8 4fiA.H. 


IS II 


9 80 A.M. 


12 11 






» •• 


S 15F.W. 


IS 8 


9 45 P.M. 


12 3 






,, 88 


8 40 A.M. 


12 7 


10 15 A.M. 


IS a 






•> » 


4 OOF.M. 


IS 


10 8DP.M- 


11 10 






« ^ 


4 SOA.H. 


11 8 


10 40 A.M. 


11 10 






.. .. 


4 4fi P.H. 


11 00 


10 £5 P.M. 


U 1 






„ SO 


fi 10A.H. 


10 11 


11 15 A.M. 


10 2 


l[n«9»Mr. 




n n 


c aoF.M. 


» 11 


11 45 P.M. 


1 


(»P.rt.-. 




.. 31 


5 45A.U 

e idF.H. 


8 8 

8 8 


NOOD. 


8 10 






Feb. 1 






10 A.M. 


8 7 






.. .. 


6 SSA.U. 


8 5 


60F.M. 


8 8 






.. » 


7 17 P.M. 


7 9 










n 2 






1 SOA.M. 


7 7 






" " 


7 30 A.M. 
9 00 P.M. 


7 11 

8 


8 00 P.H. 


7 8 


Hl-fcHk—T-,*. 




.. 3 


g S0A.M. 
10 00 P.M. 


7 8 
7 11 


8 SOA.M. 
8 55 P.M. 


7 6 
7 6 




^V*SlKinf£:;!v5-J:^'" 


>t * 






5 00 A.M. 


8 








11 15 A.M. 


8 6 


5 80 P.M. 


9 
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OBSERVATIONS oh thb TIDES at WINTER ISLAND, l«Sl-4»,c(»iftnt«d. 


DAT. 


Tbnof 


If." 


JJ^^. 


r.r 


■^s-^'jsr'^-- 


RBMAUBoatkaTIDH. 


IMS. 

Feb. 4 


li 55 P.M. 


9 4 


R. H. 


""..'.'" 






.. * 






6 SO A.M. 


9 5 






„ „ 


Noon. 


» 10 


8 80 P.M, 


10 7 


{"rKJf"^-*-^ 




1. « 


1SA.M. 


11 1 


7 00 A.M. 


11 5 






>• .. 


80 P.M. 


11 8 


7 80 P.M. 


11 






» '' 


1 OOA.H- 


11 7 


7 40 A.M. 


II 3 






11 »• 


1 80 P.M. 


11 7 


8 10 P.M. 


12 8 






» 8 


1 SfiA.M. 


18 4 


8 80 A.M. 


12 7 






» >• 


S oof.h. 


18 8 


8 50 P.M. 


18 8 






» B 


a 85 A.M. 


11 10 


8 45 a.m. 


IS 6 


«l.B,«-„ia 




„ „ 


8 80 P.M 


18 4 


9 16 P.M. 


18 1 






„ 10 


8 00 A.M. 


IS 8 


9 30 A.M. 


11 9 






.• » 


2 43 P.M. 


11 7 


9 86 P.M. 


10 5 






» 11 


8 16 A.M. 


11 11 


9 50 A.M. 


11 7 






„ „ 


S 60 P.M. 


10 8 


10 10 P.M. 


10 9 






>. IS 


4 00 A.M. 


10 8 


10 80 A.M. 


10 8 








4 00 P.M. 


10 4 


10 45 P.M. 


10 






.. 13 


4 15A.H. 


a 10 


11 00 A.M. 


9 4 






„ „ 


4 80 P.M. 


8 10 


11 00 P.M. 


8 4 


l[UMOw«r,«,M«. 




,. 14 


6 00 A.M. 


7 


11 40 A.M. 


7 






„ „ 


5 56 P.M. 


e s 


11 50P.U. 


6 






„ IS 


6 00 A.M. 
20 P.M. 


e 8 

6 11 


Nooa. 


S 






>. IS 






IS 20 A.M. 


5 7 






„ „ 


8 45 A. U. 


5 7 


65 P.M. 


5 5 


(1. f.am-IWft.. 




H .. 


7 80 P.M. 


5 1 








{^i.-S^iSTdJJ—*' 


„ 17 






I 80 A.M. 


5 7 






.. .. 


7 10 A.M. 


6 


2 40 P.M. 


4 8 






.. .. 


8 15 p.m. 


4 8 










„ IS 






8 10 A.M. 


4 6 






" " 


9 15a.m. 
10 10 P.M. 


4 S 

6 9 


4 00 P.M. 


5 






.. 19 






4 40 A.M. 


6 8 
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OBSERVATIONS ow tbb TIDES at WINTER iSLAHD, 18S1~82, continued. 


DAT. 


hSTwJ,. 


RInM 
TM*. 


flni.of 
Uo Water. 


Fill at 
lid*. 


"~si"w^:r'."'*" 


RBHAKXS .. Ik. TIDES. 


1888. 

Feb. 19 


10 60 A.M. 


6 S' 


5 15 P.M. 


7 1 






.. » 


11 15 P.M. 


7 10 










.. «> 






£ 80 A.M. 


8 e 






» •• 


U 80A.M- 


8 8 


6 00 P.M. 


9 






•• n 


Now. 


9 « 










.. SI 


80 P.M. 




8 8AA.M. 


10 1 


M»ii*«.ir.N. 




.. *» 


«A.M. 


11 £ 


7 80 A.M. 


11 






•• •) 


*5P.M. 


11 S 


7 35 P.M. 


n to 






„ 28 


1 80A.M. 


12 


8 00 A.M. 


18 9 






» » 


1 45 P.M. 


18 


8 SO P.M. 


13 8 






» M 


8 00 A.M. 


18 e 


8 46 A.M. 


13 5 






» >. 


« lfiP.M. 


13 11 


9 10 P.M. 


18 8 




{•SKMiJir- ""-'■•"-' 


,. M 


i 30 A.M. 
3 00 P.M. 


13 10 
IS 5 


9 15 A.M. 
9 40 P.M. 


18 8 
13 5 


}— 




» M 


8 «OA.M. 


18 5 


9 45 A.M. 


13 4 






« « 


3 45 P.M. 


IS 4 


10 00 P.M. 


18 1 






„ 87 


S 50 A.M. 


18 6 


10 10 A.M. 


IS r 






„ >. 


4 SO P.M. 


18 


10 40 P.M. 


U 8 






» 28 


4 40 A.M. 


11 1 


11 10 A.M. 


9 7 


(^n«q.uw.iui. 




„ „ 


4 45 P.M. 


10 5 


11 SO P.M. 


9 8 






Mar. 1 


5 1SA.M. 

5 35 P.M. 


8 11 
10 10 


Noon. 


9 £ 


1^»->.»,W... 




,1 s 






15 A.M. 


7 4 






-. .. 


6 00 A.M. 


7 8 


SO P.M. 


ff 11 






« ,. 


6 UP.M. 


7 4 










n 8 






1 05 a.m. 


a 7 






" " 


7 30 A.M. 

8 16 P.M. 


a 8 




1 45 P.M. 


« 




j««!»S:*«:'' 


.. * 






3 45a;m. 


fi « 






>. >• 


9 00 A.M. 


8 


S 30 P.M. 


s a 






>. .. 


10 00 P.M. 


7 4 










.. 6 






4 80 A.M. 


7 a 
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OBSERVATIONS on the TIDES at WINTER ISLAND. isai-*», cofOtntMi. 


DAT. 


H10t'wM. 


%.!' 


nBKOf 
Low Vltcr. 


^■' 




RBHARSBiBAaTIDM. 


I8SS. 
Hw. 5 


H. M. 

10 aoA.u. 

10 45 P.M. 


9 


5 00 P.M. 


t 8*" 






„ 8 






5 45 A.M. 


9 8 






» >, 


11 40 A.M. 


» 6 


8 80 P.M. 


10 5 






» '' 


lfiA.H. 


11 


6 50A.H. 


11 8 






.. •> 


80 P.H. 


11 


7 IS P.M. 


10 7 


F.UMM,lPJt. 




„ 8 


45 A.M. 


10 8 


7 1AA.M. 


11 11 






.> .. 


1 00 P.M. 


12 


7 20 P.M. 


11 10 


(».l^.«k>. 




„ fl 


1 25 A.M. 


12 8 


7 40A.H. 


IS 






•I •> 


1 40 P.M. 


12 


8 10 P.M. 


11 10 






„ 10 


S 00 A.M. 


11 11 


8 20 A.M. 


IS 5 




{'trtsss^'."*-'^*''^***'* 


.. •. 


8 lOF.H. 


11 « 


8 50 P.M. 


11 11 






.. »1 


2 20 A.M. 


12 


9 00 A.M. 


11 11 






.. » 


a 80 P.M. 


11 9 


9 15 p.m. 


11 7 






>. 13 


2 50A.M 


IS 


30 A.M. 


10 10 


C'.AM*. 




.. » 


S 80 P.M. 


10 6 


g IS P.M. 


10 4 






.. 13 


8 85 A.M. 


10 s 


10 05A.H. 


9 






n » 


3 SO P.M. 


a 


10 15 P.M. 


9 7 






» 1* 


8 40 A.M. 


8 9 


10 25 A.M. 


9 1 






., .. 


4 1.0 P.M. 


8 9 


» 50 P.M. 


8 7 






,, IS 


4 30A.H. 


8 11 


10 20 A.M. 


9 






„ .. 


4 40 P.H. 


S 7 


10 40 P.M. 


« 


CU.1N«r.>.«»*»r»,k. 




>. 10 


4 50 A.M. 


5 8 


11 10A.H. 


5 S 






>, .. 


5 15 P.M. 


4 11 


MidDight. 


4 9 






.. 17 


A 40 A.M. 
8 05 P.H. 


4 S 
8 8 


Noon. 


8 9 






„ IS 


7 10A.M. 

8 15 P.H. 


S 'I 
S 9 


02 A.M. 

1 40 P.M. 


8 4 

3 5 




im^i^gs^s 


„ 19 






2 00 A.M. 


4 S 






■> 11 


S 00 A.M. 


4 5 


3 80 P.M. 


5 






i> » 


9 8fi P.M. 


5 7 










„ 20 






4 00 A.M. 


8 1 
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0BSBRVATI0N8 ox thk TIDES at WINTER ISLAND, 188i_«8. amtinwd. 



Aftii 1 



t SOA.U. 
) SO F.H. 

1 ISAM. 

1 80 P.M. 

> 10 P.M. 
t 80 A.M. 

> 40 P.H. 
1 00 A.M. 
1 SO P.M. 
1 50 A.M. 

SfiP.H. 

> lOA.H. 
I 40 P.M. 



I 00 P.Ik. 
I So A.M. 
I BO P.H. 
> 00A.H. 
i 45 P.H. 
I 05 A. H. 
' 00 P.M. 



I 4DA.H. 
I 80 P.M. 



5 15 A.M. 

5 85 P.M. 

00 A.M. 

« S5P.H. 

S 45 A.M. 
7 10 P.H. 
T 80 A.M. 

7 40 P.M. 
B 10 a.m. 
S 80 P.H. 

8 SO A.M. 

8 40 P.H. 

9 10 A.M. 
10 85 P.M. 

9 05 A.M. 
10 10 P.M. 

10 SO A.M. 

11 00 P.M. 
11 S5A.H. 
11 50 P.M. 

10 P.H. 

80A.H. 

1 40 P.M. 

» 30 A.M. 
4 00 P.M. 

4 45 A.M. 

5 10 P.M. 



18 11 
18 11 



{ISL.-tr^K 



BBMARM <. tt«nDB8. 



{^iESfc.'."* 






,, Google 



OBSERVATIONS ON THE TIDES. 



OBSERVATIONS ob thb TIDES at WINTER ISLAND, l8Sl-a«. amUnued. 


DAY. 


llntAf 


RIKM 


TIniaf 
Li>wW>ur. 


1M* 


PlHDOnM «( »«». S». 


BKMAUS « Ik. TIDBB. 


1888. 
ApHl 8 


11 10 P.M. 


B 6 


H. H. 








„ 4 






S 35 A.M. 


9 9 






t> " 


11 80A.H. 


» 10 


6 45 P.M. 


10 1 






•• .. 


Midnight. 


10 










„ 6 






8 00 A.M. 


11 






.. .. 


15 P.M. 


10 11 


8 80 P.M. 


11 I 






» ^ 


aix.It. 


U 5 


6 SOA.M. 


11 10 


{-ir-'""- — 




» n 


40 P.M. 


11 8 


6 45 p.m. 


10 11 






•. '■ 


I 00 A.M. 


IS 1 


7 15 A.M. 


11 10 






» >. 


I 13 p.m. 


18 


7 85 P.M. 


n 4 






t. 8 


1 50A.BI. 


18 


7 45 A.M. 


18 






» 1. 


I 45 P.M. 


18 1 


8 00 P.M. 


II 9 






•t 9 


£ 00 A.M. 


18 


8 00 A.M. 


11 9 






•• .. 


£ SO P.M. 


II 6 


8 35 P.M. 


12 4 


(-.A,.^. 


frBr.'*^!* *'-'■*'•*•* 


„ 10 


S S5A.M. 


IS a 


9 00 A.M. 


II 6 






t< » 


S 40 P.M. 


10 11 


9 IS P.M. 


10 e 






» n 


3 00 A.M. 


10 4 


9 SOA.M. 


10 5 






» .. 


8 20 P.M. 


9 11 


9 50 P.M. 


9 S 


[ltta»«.ik«.T«rt- 




„ IS 


8 SO A.M. 


9 2 


10 03 A.M. 


9 


) 




ti " 


4 00 P.M. 


S 6 


10 25 P.M. 


8 4 






n IS 


4 IJiA.H. 


8 8 


10 85 A.M. 


7 






.) X 


4 80 P.M. 


7 


10 50 P.M. 


5 10 






.• 14 


4 50 A.M. 


6 2 


11 10 A.M. 


« 1 






„ „ 


5 15 P.M. 


6 3 


11 SO P.M. 


5 10 


Iiwe""" 




„ 1& 


5 45 A.M. 
S 15 P.M. 


5 I 

5 1 


U 45 A.M. 


4 9 






.. 16 






SOA.M. 


4 S 








7 10 A.M. 


4 6 


50 P.M. 


4 3 




(•rtsai,'i^j';::;*"*'^ 


„ „ 


7 85 P.M. 


4 8 










» 17 






I 15 A.M. 


4 8 






n » 


8 SOA.M. 


4 9 


2 SO P.M. 


5 e 






, „ 


S 00 P.M. 


6 










.. 18 






8 15 A.M. 


6 9 
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OBSERVATIONS on the TmES at WINTER ISLAND, 18Sl-a«, eonUnued. 


DAT. 


H^b ff.r.r. 


lar 


JlHtS-. 


■n*.. 




RBUABKSsnlklTIDIS. 


lS8i. 
April IS 


n. M. 
9 30 A.M. 


'7 'i 


4 00 P.M. 


•M l>. 

7 S 






i> »» 


9 45 P.H. 


7 11 






Cl>lklB«^H«l>1. 




„ 1ft 


4 




4 35 A.H. 


8 8 






11 >• 


10 10 A.M. 


9 


5 OO P.M. 


9 8 






,, „ 


10 45 P.M. 


10 5 










« «> 






5 SOA.M. 


10 9 






II .. 


11 SO A.M. 


11 


5 45 P.M. 


11 10 






» 


11 JOF.H. 


IS s 










n 21 






8 OOA.H. 


13 5 


{■!=»»' '—^ 




Ji )i 


10 P.M. 


18 11 


6 SO P.M. 


14 * 


[^^puiaK. 




„ t» 


SO A.M. 


14 1 


6 40 A.M. 


14 






„ sa 


45 P.M. 

1 00 A.M. 


13 10 

14 4 


T 00 P.M. 
7 SOA.M. 


13 11 

14 8 




{^'isiiili^ "*■■'**'*■* 


It II 


1 SO P.M. 


14 4 


8 00 P.M. 


IS 11 






„ 84 


1 45 A.M. 


14 8 


8 SOA.M. 


IS 11 






.. .1 


S 10 P. u. 


14 


8 40 P.M. 


13 7 


fi,.S.«»-.Tr^. 




» ^S 


S so A.M. 


IS 7 


9 00 A.M. 


IS 8 






n „ 


so 00 P.M. 


IS 11 


9 SO P.M. 


IS 4 






„ se 


S S5A.H. 


IS 4 


9 45 A.M. 


11 10 






« 11 


3 40 P.M. 


1) 


10 05 P.M. 


10 8 






„ «7 


4 SOA.M. 


10 7 


10 SOA.M. 


9 7 






»i M 


4 S5P.H. 


9 4 


11 00 P.M. 


8 8 






„ S8 


4 60 A.M. 


S S 


11 80 A.M. 


7 11 






„ „ 


5 SO P.M. 


7 S 










„ » 






10 A.M. 


7 






i> II 


00 A.M. 


6 S 


85 P.M. 


8 * 






M n 


S 45 P.M. 


e 8 










„ SO 






1 00 A.M. 


8 






,. " 


7 45 A.M. 


5 » 


1 WP.M. 


S » 




{^S>!MJ(tK^fa;i:4£!rMJSl! 


„ „ 


S 00 P.M. 


5 11 










ltM9 I 






9 aOA.M. 


8 7 






„ „ 


8 IfiA.M. 


8 8 


2 80 P.M. 


7 S 






„ 1. 


8 40 P.M. 


7 10 
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&BnKTA,Tr0KB OR TH£ TIIOS. 



OBSERVATIONS on 


TBB THDES AT WINTER ISLAND, iBtl— M, conchuUd. 


DAT. 


niKDC 

Hiih Wiut. 


^^:: 


TlOHOf 

Lou WKv. 


Pill if 


""^#J5::r'»- 


RsuiKKB OB um nuts. 


isas. '' 
May 8 


H. M. 




£ 45 A.M. 


7 10 






•1 » 


a 40 A.M. 


S 8 


4 10 P.M. 


8 






•< ). 


10 15 P.M. 


8 4 











.. 3 






4 45 A.M. 


8 10 






t. „ 


10 45A.U. 


9 


5 00 P.M. 


9 1 






n .. 


11 15 P.M. 


7 










• > * 






5 85 A.M. 


10 s 






„ „ 


11 S5A.BI. 


9 10 


S 50 P.M. 


9 • 








11 50 P.M. 


10 1 











H 5 






10 A.M. 


10 4 






.. » 


11 50 A.M. 


10 6 


S SO P.M. 


10 4 






tl » 


Midnight. 


w a 






{va.— ■■'-— '— 




•> « 






6 45 A.M. 


10 7 






„ „ 


30 P.M. 


U) 10 


7 00 P.M. 


10 6 


<i.*w-. 




„ 7 


1 00 A.M. 


10 n 


7 10 A.M. 


10 8 






n 8 


1 SO P.M. 
I 35 A.M. 


H 
11 


7 «OP.M. 

r 86 A.M. 


10 10 
10 10 




|«j:ff,ssa.r«?ia%is^ 


„ „ 


1 50 P.M. 


10 11 


B 00 P.M. 


10 6 






« » 


S 00 A.M. 


10 3 


8 15 A.M. 


10 8 






H » 


S 10 P.M. 


10 3 


8 40 P.M. 


10 


dk.B.un'n^ 




» 10 


2 SSA.M. 


9 10 


8 50 A.M. 


9 10 






n » 


i 40 P.M. 


fi II 


9 10 P.M. 


9 8 






n 1* 


2 55 A.M. 


8 11 


9 30 A.M. 


9 1 






i> >• 


3 15 P.M. 


B 10 


40 P.M. 


8 1* 






„ 12 


3 4SA.H. 


8 » 


9 60 A.M. 


7 10 






•> » 


4 00 P.M. 


B 


10 10 P.M. 


7 8 






„ 18 


4 SOA.H. 


6 S 


10 go A.M. 


T 






„ „ 


5 00 P.M. 


r 7 


10 40 P.M. 


• 




ABOTRACr 


« 14 


& 30 A.M. 


6 6 


11 SOA.H. 


4 




<y*te>rrz>AvTUI.. 


>• 15 


5 45 P.M. 
00 A.M. 


6 











" '" 










Cnbom^m. 
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OBIffiRTATIONS ow teb TID^ at IGLOOLIK, is^~9s. 



ILEUAIUU go tht TIDU. 



10 lOA.S 

10 80 P.I 



10 45 A.H. 

Midiiigbt 



80 A.m. 
8 OOF.M. 

1 50 A.M. 
S 00 V.VL 
8 SOA.H. 

4 40P.H. 

fi OOA.U. 

5 45 P.M. 
a 00 A.M. 
4 40 P.M. 

45 a.m. 
7 10 P.M. 

7 00 A.M. 
7 45 P.M. 

7 SOA.H. 

8 t5P.M. 



6 00 A.M. 
4 15 P.M. 



e 00 A.M. 

5 40 P.M. 



SOA.H. 
5 10 P.M. 



7 IJA.li. 
a 45 P.M. 

8 SO A.M. 
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IL 

ON THE ATMOSPHERICAL REFRACTION.' 

BY THE REV. GEORGE FISHER. 



As the determination of the amdunt of the Refraction at low temperatuias has 
always been a subject of very considerable interest to astroncMners, the oppor- 
tunity afibided for this purpose during two long winters' residence in the Arctic 
Regions was not neglected ; how &x indeed this object has been attained will 
appear from the observations themselves, which amount to nearly four thousand, 
most of than at temperatures as low as between 30 and 50 d^rees bebw 
zero Fahrenheit I trust it will appear that no exertion was wanting to attain 
it, and t cannot therefore but consider it my duty in acknowledging th« 
very great assistance I have constantly received from Li^itenant Reid, of 
H. M. S. Fury, and also Lieutenant Fahner of H. M. S. Hecla. during the 
whole of our two winters* residence in these dimates, in tbeir ready and 
constant attendance at the observatory, at a oonsideraMe distance frwn the 
ships, during the depth of winter. It happens unfortunately that none but those 
who have felt the pain and difficulty of maki ng astroncmical di>servati(«is at 
such temperatures, can in any way appreciate the assistance thus gratuitously 
given, which was never without the greates* sacrifice of persoial cotn£ost <» 
their parts, o&ea accompanied with danger, and sddom without being severely 
frost-bittrai, with the usual bad efficts of long exposure to intense cold. 

* As th« whole detail of the obaerrAtiana made dnrii^ the late voyage !a of conaiderahle length, 
far exceeding the limits of this Appendix, I hare endeavoured, in the moat cosciM nuimer that I 
am able, to give anch nralu a» immediately pment thwDtalTM. 
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The subject of AtmosphericaL' Re&action has usually been conEudered under 
two distinct heads, vtg : Astronomical Refraction, as aifecting the altitudes of 
celestial objects; and Terrestrial Re&actioi, as aSecting the altitudes of 
distant terrestrial objects nearly horizontal. I shall take the opportunity, before 
I give any account of the observations upon either of these subjects, to give a 
short description of the observatories erected, and at the same time to obserre 
that every possible assistance that could be rendered in their construction, as 
well as on every other occasion, was afforded by Captain Parry. They were 
nearly similar at both winters' stations ; the description therefore of the first, at 
Winter Island in 1821, will be sufficient 

The base was in the form of a parallelogram, the longest sides about 23 feet 
in length iacing the north and south, and the breadth about 12 feet; the western 
portion of it was separated from the east by a partition running up to the roof, 
and was left unfloored for the sake of steadiness. This portion of the house was 
fitted up for the observatory, and the remaining part rendered habitable by 
means <^ a stove and other conveniences. The middle of tlie roofing in the 
observatory, together with the sides, were cut through in the usual way in the 
direQti(W c$ the meridian, th^ breadth of the slits being about 18 inches, and 
fitted with doors or flaps, lined with fear-nought, and secured vrithin with 
&6tanings. 

Upon the ground in th@ obsepn^ory. were fixed two large casks filled with 
earth and atones, cemented togetl^r by pouring in water, which freezing imme- 
cUately, rendeied ^. whole, ooq sdid mass, and so firm as not to be affected 
by any force that cjonld. b0 applied to them; these were placed exactly under 
the slits. Upon.theqBe,tcjw.aEdsthesouthwas fixed the Transit Instrument, which 
was firmly screwed to o^^'btoc^s ^ed upon the head of the cask. In the 
direction of the aendlan towawls. the south, at the- distance of 610 feet, was 
fixfld the meridian mark ; th\e. consisted of a boaxd two feet in luigth, nailed to 
two supports fitted isif> *l*e,gfoun(ll ^nd having eadi of them oblique supports 
befiM« and beJutidv . Upon the fece (tf the board was drawn a set of equi-distant 
diviBioDa in. an .h^^Eizcmt^. direuion, oae inch apart, and subtending at the 
transit an an^e^.0f.88".5 in spsp^. Exactly over every other division was 
bored a circular hdto with a centre-bit oS one indi. in diametw, and over ihe 
c«itieof. the. mericlian one was bored another hole, to distinguish it at night 
time from the others when th^ numbers over them could not be seen. At the 
bade of the meridian mark was fixed a ledge, upon which a lantern was placed 
at night for the purpose of. iHuouaating the boles, by which means they were 
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rendered very distinct whea the wes of the transit vtetB fiilly illuminated ; and 
by contuuial observaticos, by difierent methods, the error a[ iJie oentie hole 
of the meridian maik was very accurately detennined. 

The Repeating Circle vas fixed in a nmilai manner on the north side of the 
otMerralOTy, the brass sockets ibr the adjusting fi3ot-8creiTO being la into die 
head of the cask, and the (me vith slow motion in the directicn of dtt 
meridiaa 

He Clock was fixed close to the west side of the observatory betweoi the 
Transit and the Cirde ; and in order that it should be fixed perfectly fiim. two 
thick oaken staunchicxis were sunk into the, ground to the depth of four feet, 
about ei^teen iodieB apart, and about two indies fixsn the side of the building, 
so that the dock might be perfectly detadied frcon. every thing but the ground ; 
these stauncheons were oxmected together by means of two stout cross pieces 
of wood at the top and boUmq, and to whic^ the doc^ was screwed ; water was 
then poured upon the feet of the staundieooB, and the whole rendered firm and 
secure by the water fireezing immediately. The clock ^res an Excellent aaei 
made by Barrett, with a dead beat eacapemrait 

The Pendulum was composed of a 'Strip of well-8ea8<»ied yellow deal, the 
bob of which was r^ulated by a v»y fine screw, and was actuated to sider&l 
time for astronomical purposes. The same had been in the possesslcm of the 
maker for many years; and during some years it haa bett in my possession. I 
have scaredy found it subject to any diferenoe in its gdng at all ocsmected 
with temperature, although tried in great extremes of heat and o^. The dodc 
when oiled intfa the unfi-ozen part of the oil of sassafins, and the maintaining 
power increased, performed tolerably well &t tempentur^ oft- low as aboUt 10 
degrees below aero, but at lower temperatures it stopt aUogcAher. Its ;dace 
was therefore supplied by three pocket dironcaneten, by Arnold, whidi wer4 
compared before and after observation with (Mhers kept in modemte tesxh 
peratures. 

Having thus &r explained the arrangements made eadi wiiiter for making 
the necessary observations. I ^all endeavour io explain the methods, as well 
as the instruments employed for detennining the Astronomical lUfiiiction. Ttta 
instrument used by myself was an excellent Repeating Circle, nmde by 
Troughton, and the centre .of the instrument was 39 feet above the level of the 
frozen sea. I had been led to expect that, at very low temperatures, this 
instrument would be subject to two inamveniaicies, tw. the diffiodty of moving 
it in azimuth, arising from the unequal ccaitraction of the cesitre worit of the 
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azimuUi cirde ; and also, from the great contraction <£ the spirit within the 
principal level, that the extremities of the })ubble woUd not be visible. Tiie 
expedient in this case that su^ested itself to me, so that the principle of 
repetition in the instrument would still apply, was by repeating in altitude 
by reflection irnn the surface of mercury, making the horizontal wire o( the 
track telescope to bisect the illumined horizontal row of lu^es upon the meridian 
mark, in order to ensure the perfect stability <^ the circle during each re- 
petition ; this method, after some practice, succeeded extremely well with high 
stars, yet for low stars (the obserratiims upon which were of the greatest 
interest) this method could not conveniently apply, from the great distance 
necessary for the mercury to be placed from the instiiunent, as well aa the 
necessity of continually changing its situation as the star moved in azimuth, 
llie method I next onployed was by observing the di^^ence of the North 
Pdar distances of hig^ and low stars as they passed the meridian, keying 
ibe horizontal wire of the back telescope (which was clamped to the circle) 
in contact with the meridian mark as before ; this method, although probably 
sufiSciently accurate for very low altitudes, yet was subject to two souioes of 
inaccuracy, which were, Ist. the uncertainty of a distant terrestrial object being 
alike refracted during the interval of the meridianal passages of the two stars, 
and, 2nd. the principle of repetition was lost. 

Both these expediMits were ultimately rendered useless, for as the winter 
advanced and the temperatures became very low, I found the difficulties in the 
use of this instrument in the usual way were not reel, as the Btiffiiess or 
difficulty in the azimuth motion arose more from the gradual aooiiaiulation of 
ice in the centre-work than from the e£fect of the cold upon the metals; for by 
using the precaution of expelling every particle of ice from the instrument 
before every observation, by keeping it in a wann room, very little difficulty 
of this kind was experienced, (that is, provided the instrument was made 
perfectly clean and dry,) although exposed for 24 hours to a temperature of 
— 45° Fahr^iheit, and so long as it is not brought again into a warm aUnosphere 
until it is required to be cleaned; for in this case it is immediately covered 
with a coating of ice, and the motion of the instrument (^structed. 

With regard to the other source of inconvenience which was anticipated, 
arising from the contraction of the spirit in the principal level, causing such an 
elongati<ai in the bubble that its extremities were not both visible at the same 
time, in consequence c^ their being hid by the brass work attached ; this was 
in a great measure r«noYed by baviog the bubble made as small as possible: 
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by this meaoB both eztr^nities were renderad visible, and an observaticHi oould 
be mode in the usual way at 25 degrees below zero, prorided the level was 
nearly centrically adjusted each time. By sereral trials, I found that by 
bringing the horizontal wire of the front telescope (when cl^nped to the 
ciide) suocessively in contact with two hcJes on the meridian marii, one above 
another, that a vertical motion of <ne minute in the circle corresponded to 
twenty-two divisions upon the scale attached to the level, and therefore each 
division of the level was equivaloit to 2".7, at the temperature of + 56° 
Fahrenheit Also, at — 45° Fahrenh<»t, the same vertical motioi of one minute 
in the circle caused a corresponding nioti(Hi in the visible end of the bubble 
amountiiig to the seven divisions upon the scale nearest the extremity of the 
ler^, so that each division between timae limits was 8".6, and the value of 
the divisions at other degrees of cold, between these limits, was determined by 
propcnrtion according to the temperature ; it is therefore probable, even at 
the lowest temperatures observed, that the d^ree of sensibility in the visible 
Kid of the bubble was at least equal to the degree c^ accuracy wbidi could 
be attained with the telescope attached to the repeating circle, since each 
(£ the divisitxis oould be readily subdivided by the eye into four or five 
equal parts, or read off to about two seconds. Therefore, so Img as the level 
maintains a requisite degree of sensibility, it will answer the same purpose 
in this state as before ; for if the positive and negative readings of the visible 
end of the bubble are equal at the first and second contact in each repetition ; 
that is, for instance, if at the onnmenoement of a repetition, the level be bo 
adjusted that the end of the bubble towards the object observed be just 
naidered visible, then upon turning the ciide in ammuth to ccanplete the 
r^^itioi, if the level has the same reading at that end of it which is now 
furthest from the object, it is evident that the axis of the instrument perpen- 
dicular to the plane of the circle may be considered to have moved accurately 
in a plane parallel to the horizon. If the readings are not the same at the 
time of the second contact, nor made so with the adjusting foot-screw with 
slow motion in the direction of the object, nor by the screw whidi gives vertical 
motion to the circle, then the apparent double zenith distance upon the 
instrument vrill be greater or less than it ought to be (according as the reading 
at the end towards the object is greater or less than that at the end towards the 
observer) by a quantity equal to the di&rence multiplied into the value of 
each division. Ther^ore, if the readings upon the end of the scale nearest 
the object be reckoned negative, and those at the other end towards the 
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observer positive, and a dpher be put eadi time for tbe reading of thaA aid 
of the bubble not visible, it is plain that the correction for the level due to 
any number of repetitions is equal to the difierence of the positive and n^ative 
readings multiplied into the value of each division, and apjdied with its proper 
sign ; instead of half that quantity which is the ccurection. due when the 
readings of both ends of the level are registered in the ordinary use of the 
instrument. 

The method, therefore, which I subsequ^tly employed with the Repeatii^; 
Circle was simply by comparing the observed meridian zenith distanceB a£ 
the sun and low stars above and below the pole, with the true zenith distances, 
computed from the latitude of the observatory, and their ncnth pdar cUstances. 
Ncme but the principal fixed stars were used, and their apparent jdaces woe 
taken from the Table lately introduced into the Nautical Almanack, given to 
every tenth day of the month, and the horary angles reduced by means of the 
Table published by the Commissioners of Longitude for that purpose. Almost 
all the observations were made at the small Island of Iglodik, on the North East 
coast of America, in latitude 69° 21' 0".62 N., and Longitude 81° 36'34" W. ; 
the latitude of the observatory at Iglocdik, was determined by twenty-one 
meridional observations of stars above and below the pole, (Table VI.) The 
agreement between each of these observations is not probably that whidi 
would be expected between those made in more .temperate cUmates; but 
when the temperatures at which several of them were made (which were 
between 40 and QO d^rees below zero), and the pain and difficulty attending an 
observation with a delicate instrument, (which was rarely made without the fingers 
beii^ frozen,) are cotisidered, a better agreement could hardly be expected, tmder 
these circumstances ; nine of them, however, di£fer very little mote than one 
second from the mean of all, and a mean between those which differ most 
between themselves agrees very nearly with a mean of the rest. If a mean of 
the observations upon eadi star be taken, the difference between each is not 
more than about one second, (Table V.) I have been thus particular in giving 
the results of the observations upon each of the stars in this Table, in order, 
principally, to shew the agreement of the observations upon the star Rigel with 
the others, and also the difierence in this respect with r^ard to the Sun, of 
which, hovrever, I shall presently apeak more fiilly. It appears, therefOTe, from 
a mean of the whole of the observations in Table IV., that the latitude c£ the 
observatory was 69° 21' 0".63, which result has been used in the ccxnputatifm of 
the observations upon the low stars in determining the refraction. 
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As it was highly desirable that as many observations as possible should be 
made upon ^e subject of refraction, not only for the purpose of confiiming 
my own, but from the poflsibility of obtaining many c^servations at low 
altitudes and temperatures with more &im[de instruments, from which I was 
from necessity precluded, arising from the comparative diffioilty of observing 
with the R^ieating C^rde at low temperatures ; it was frcxn considerations of 
this hind that I pioposed to Captain Parry, and the other officers of the Expe- 
dition, the frequent taking of the meridiaa altitudes of low stars with their 
sextants, And comparing the observed, with the true altitudes determined by 
calculation. Many trials however of this meUiod, made during our first winter's 
residence in these climates, rendered it ' evident that the refraction at the 
lowest altitudes that can omveniiently be observed by r^ection with an 
artificial hormm, (which is about seven or eight degrees,) did so nearly agree 
with the tabular refracticn, that the difierence was far within the limits of the 
accuracy attainable vrith the sextant at k)W temperatures. 

The method, therefore, which I proposed the second winter, was that of 
measuring the angular distance between a high and bw star, nearly in the 
same vertical circle, the highest star being so near the zenith that the tabular 
refriicti(Hi mi^t be assumed true. It is evident that the difference between 
the ai^rent aid true diatances, computed fiiom their North Polar distances 
and difierence of right ascension, vrill be the joint efi^ of the two refiiacticnis 
in distance ; and by a. resolution of this effect in zenith distance, by direct 
aa well as approximate methods, the refractiixis in altitude of the lowest stars 
were determined. The stars generally used were Polaris, Arcturus, Capella, 
Sinus, and Rigel, and above titree thousand observations were taken in this 
way by ten dififerent observers, usually with eight-indi sextants, with every 
possible care and attention which long experience in the use of this instrument 
oould suggest, and the results are given in Table I. Each set of observations 
generally consisted of seven distances between the stars, with the time taken 
with a chionometer, the error of which from the time and place was determined 
eaibet by a comparison at the observatory, or by observations of stars, east 
and we^ of the meridian, by the officerfi themselves the same evening, and 
fron which the ccHrrespcHidii^ altitudes o( the stars were computed. When 
the lower star was very near the horizon, and rifong quick, each set of 
observations were necessarily confined to a fewer number of distances in 
each. It happened fi)rtunately, as the North Polar distance of Arcturus was 
neariy equal to ihe latitude of the place, and also as it came to the meridian 
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below the Pole at a very convenient time for obserratitm during the winter, it 
could be obBerred very near the horiKon in dear weather, when its moticai in 
altitude was very slow ; therefore this precaution became unnecessary, and 
nearly two thousand of the observations were made with this, and the Pole 
Star. 

Great care is necessary in the use of the sextant at very bw temperatures, 
^ere considerable accuracy is required. It was always found requisite that 
the instrument should be exposed a considerable ti ne to acquire the tempera- 
ture of the atmosphere, before an observation could be made with it, as I 
have frequently found sextants to change two or three minutes in the index error, 
during the time they were first brought into the cold, until the time of 
observation ; the lateral adjustment would ateo vary considerably in a very 
short time. The index errors were determined before and ailer the obaervatioos, 
either by the enlightened edge of the Mom, Jupiter, or a bright fixed star, and 
frequently by comparing the measured with the computed distances of two high 
stars. 

Having explained the method employed with the sextants for determining 
the t^raction of the fixed stars, and an abstract of the observations being 
given in Table III., which is done by taking a mean of the results of the obser- 
vations at nearly the same altitudes, I shall now proceed to exi^ain the 
methods used for determining the Solar Refraction. 

llie high latitude of our winter stidioti a£Ecfl^ed means of obtaining many 
meridian observations of the sun, at very low altitudes and temperatures: 
in order, however, to increase the number as mudi as possible, they were 
hot entirely ccmfined to ineridian observations, many others were taken on both 
sides of the meridian by Lieutenant Palmer and myself, and the refraction 
determined by comparing the observed with the true altitudes conputed frcnu the 
horary angle, latitude and declination. The observations of lieiU^iant Pakoer 
wore made with an altitude and azimuth instrument by Carey, having a six-iodi 
vertical circle, and an azimuth circle of the same size, with three verniers, 
and reading off to 20 seconds. His observations with this instrument amount 
to 13d, and are made with the greatest care; they were taken at the Heda's winter 
station ; at about eight or nine feet above the level of the frozen sea. The sum of 
the index and collimation error of the instrument was determined by frequent 
meridian observations upon hi^ stars, the true altitudes of which were ccHn- 
puted from the latitude of the ship, and the results are given in Tal^ V., in 
order to show by their agreement the degree of credit due to the instrument. 
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and also the care that vas taken b; him to determine its eitor. The Is^tude of 
the ship by whidi his observations were computed was 69" 2(y 41" N., determined 
trigcnometrically from the latitude of the observatory, agreeing within two 
seconds with that determined by himself, by near one hundred observaticHis, 
with an eight-inch sextant, by Troughtcm, and &lse horizon. A comparison of the 
zenith distances of di^rent objects, with this instrument and the repeating 
dicle, at the same time and place, assign an error to this instrument a little 
different, and whidi if applied to his observations would make them agree 
nearly with my ' own ; but in order that his observaticns should be as in, 
dq>aid€ait of my own as possible, his own enor has he&x applied. 

The greatest part of the observations made with the sextants and the altitude 
instrument, were confined to altitudes not exceeding fbur.or£ve degrees. And in 
all the observaticms made out of the meridian, whether made with sextant or 
repeating drde, the altitudes were also within the same limits ; those at 
higher altitudes were entirely confined to observation in the meridian with 
the repeating circle, witk not less than six or eight repetitions eadi. There are 
some circumstances which rendered the usual sources of inaccuracy attached 
to this method of determining the refi-action by observations out of the meridian 
within very narrow limits, which were, first, from the high latitude of the place 
of observation, and fhnn the greater part of the 6bservati<»iB being taken near 
the meridian, the motion in altitude was therefore so slow, that an error of three 
or four seconds in time would cause but a very small error in the computed 
altitude ; and secondly, the probable emx in the horary an^e was mlich within 
these Umits, for there was not an observaticm restored in which the transit 
of either the same object or one of the fiindamaital fixed stars was not observed 
within about an hour either before or after the observadcni, so that the going 
of the chrmometer was only depended upoa during \bal short interval. A few 
of Ldcuteniuit Palmer's observations with the sun were taken at a greater 
distuice fhxn noon, but whenever this happened, great eare was taken by him 
to measure the horary angle by four of Arnold's chronometers,, the errors of 
yMdi were determined by a conipariscHi at luxm with one of my own chro- 
nometers, by which the sun's trandt was observed the same day at the 
observatory. 

With respect to the observations upon Sirius, made the same vray mth the 
repeating circle, still greater accuracy a[q>eared to be attained, in consequence 
of taking always the transit of (me of tlw principal stars, both before and ^ter 
an observation, so but very little error could arise from this source, except that 
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arising frcm the instrument not bdng exactly in the meridian ; but the frequent 
obaervaticms made for the Terification of its position, assigned to a v^ 
considerable degree of accuracy, the deviation of the centre hole of the meridian 
mai^ (to which the transit was constantly referred before and a&er an obser- 
vation) from the true meridian. 

The ob8erTati(His upon Sinus with the repeating circle are given in Table IX. 
Those luade <m the meridian are of course tiie moat unexceptionable, they are 
t^ in number, cuitained in TaUe VIII.. and presoit the fdlowing results. At 
the a|^>arent altitude €£^"2^55" the observad re&action is 13' 1".6, bar. 29.84, 
and the theimoB^i^ —21^ Fahrenheit, by a mean of five of the obseradions 
at the hi^eet temperature; the refiatction by the French Tables is 12' 48''.6, 
which is 13".0 in defect. By the Table given by Dr. Young in the Nautical 
Almanac, tbe reicactian is 12^ 51"J34, which is in defect ICfM; being two or 
three seocHidsineanu- the truth. 

By a mew of five meridian obaerraticHis of Sinus at the lowest tanperatures, 
at an apparettt altitude 4° 21' 20", the observed refraction is IS* 52''.d2. the 
bar. 29.76, and tbenoometer - 4D°.6 Fahrenheit ; the refraotioa by the Frendi 
T^les is 13* 29".4, whidi is 23" in defect, and the refiacdcm also by Dr. Young's 
Table is 13* 31".Q2, which is in defect 21".5. 

It appears ther^iNce that at 20 degrees bebw zero the tables are not more 
than 10 or 11 seconds in defect, at en altitude of 4° 22 ; but wh«i the tern- 
perature is as low as 41 degrees below zero, the errors of the Tables rapidly 
increase ; the correction by die Tables due to 1 degree of ten:^>eTature Fahrenheit 
is 1".57 or -rHth part of the whole re&action at thia altitule. but by obser- 
vation the collection for ^ch degree between these temperatures is 2".37, or 
ji-tth part of the re&adixHi. 

The otuervatioDS of tbe (^Scers with tite sextants make the observed re- 
fractions a little greater, which shoold be the case as they were made at about 
&urteen feet above the levd of the ftozen sea, whereas my own were made 
forty feet above the sea. 

It appears that in the winter whenever the star Siruts was observed in the 
direction of S.E. frcm the observatcMy, its obs^ved refraction was always less 
than that of the Tables, but when observed to the S.W. it was constandy 
greater, wfaicfa ai^iears to arise fron the quantity of opoi water in the fonner 
dire^ion; for by the action of the tides, together with the prevailing winds, 
vineh in the Artie Regioia during the winter, in thin part of the wcaid, are 
from tile N.W., there was always acane portion of the sur&ce of the sea free 
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from ice in the direction of S.E. even in the depth of winter, and as the 
tenqieratuTe of the surface of the sea was generally about + 26** at that time, 
the lower stratum of air immediately in craitact with it, must hsve been more 
attenuated, and have had a greater capacity for moisture than whoi the sea 
was covered with ice, which is sufficient, I oHiceive, to account for this circum- 
stance. A space of op&n sea at a distance among ice is always indicated by a 
deaae haze or doud immediately over it. and known by the name of " sea 
blink." In the directim of S.W. from the obBcrratory were sea and land, 
both constantly covered during the winter with ice and snow, so that the 
refiractim waa less or greater than the Table, according as the visual ray passed 
through a space more or less in contact with the oprai sea ; to nnder this mote 
apparent the observations upon Sinus, both to the east and westward are 
arranged according to the altitudes in Table IX., from irtoA it i^tpear* thai 
at a temperature between 20 and 30 d^ees below zoo, and at an apparent 
altitude of 3° 8*, the observed refraction was either less or greater tiian that 
computed frtan Pr. Young's Tables by about 30", according as the star was to 
the eastward or westward, and a mean between the refiaetitxi observed on both 
tides of the meridian at this altitude nearly agrees with that ccsnputed from 
these Tables. In the early part of the winter, heSate the sea was completely 
frozen over, the tabular refractiw (for the fixed stars) was generally in excess, 
but this was not the case afterwards. 



,y Google 



ON THE DIFFERENCE BETWEEN THE REFRACTION OF THE SUN 

AND THAT OF A FIXED STAR APPARENT AT VERY 

LOW TEMPERATURES. 



JVftbr an absque of the sun during the winter cf 1822-3. of about six weeks, 
every opportunity was taken when it again made its i^ipearance to the south- 
ward, of obtaining very low meiidian altitudes with . the repeating cirde 
whenever the weather w;ouId p^mit This was done by taking two or three 
repetitions with one limb upon the east side of the meridian, and in the same 
way with the other limb after the sun's transit had heea olffierved; by this 
means an observation of each limb .was obtained, and the apparent altitudes 
thus deduced trnm observaticn were compared with the true altitudes of the 
same Un^s computed from the declinati<si taken from the Nautical Almanac, 
and the ladtude of the observatory. A progressive series of altitudes of both 
limbs was thus obtained, in this vray, until the meridian altitude of sun had so 
&r inareased that the observed refraction nearly coincided with that of the 
Tables ; the number of repetitions v^is then increased to six or eight, and ccn- 
fined to one limb each day at noon. 

The observations upon the star Rigel which I had previously made, at an 
apparent altitude of 12* 18', had led me to expect, fimn the very near agreement 
(^ the observed refraction c^ that star with that of the Table's, that the same 
would take place with the sun when it had acquired the same altitude, this however 
was not the case. From a habit of daily computing the refiraction from the 
observations soon after they were made, a difierrace so(»i became perceptible, 
which I at first ascribed to some error in the observations ; and as it first 
aj^>eared in observations upcm the lower limb, it seemed probable that it arose 
fipom a habit of making too dose a contact with the wire; subsequent 
observaUcHiB, however, with both limbs, proved this way of accounting for it to 
be quite inadmissable ; every precaution, therefore, in the perfect adjustmrnt of 
the circle was taken, as well as care to obviate any habitual source of error in 
the use of it that might possibly vitiate the observation, and the perpendicular . 
position of the rertical drcle continually verified, by observing the interval of 
the passages of the sun's limbs, one by reflection, and the other by direc 
vision, and comparing it vrith that given in the Nautical Almanac. 

The observations, however, both of the sun and Rigel were made under cir- 
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cumstances so nearly similar, as to render it quite impossible to account for it 
by any error of this kind, independent of the care taken to obviate tbem. On 
the 27th February, the sun's lower limb bad the same meridian ahitude within 
a few minutes as the ' star, the thermometer at noon being 30 degrees below 
zero ; at which time> by an excellent observation at an apparent altitude of 
12 degree, the sun's re&action was greater than that confuted from the 
Tables, by 18.5 seooods ; whereas, the same evening, the temperature being 43 
d^rees below Eeio Fahrenheit, the observed refraction of Rigel was less than 
that of the tables by 2.3 seocaidB, although the t^uperature was 13 degrees 
lower than at axm ; die refracticm cX the sun, thereforoi exceeded that of the 
star by about 21 seconds. And it appears upon the whole, that irom the four 
observations upon Bigel, (which agree within one or two seccmds of each other) 
that at an ^)|Mirait ahitude of 12* 18' 28", the barometer 29.652. and thermometer 
—31.7 Fahrenheit, the refraction of a fixed star ia 5' 0".7, taking the apparait 
North Polar distances of that star frran the Nautical Almanac, aihl the latitude 
of the observatory as determined by the other stars on both sides the Pole, 
whidi refraction is 1"A lees than that computed from Dr. Young's Table in the 
Nautical Almanac ; whereas the refraction (^ the sun at the same altitude and 
ten^ratures is greater than that of the Tables by 16"; the solar refracticm, 
therefOTe, exceeded that of a fixed star by 27 or 28 seoxids at that altitude, 
when reduced to the same temperature. It happened fortunatdiy that at the 
time of making these observations of the sun at thesea hitudes, the weather was 
so fine as to enable me to obtain no less than thirty-fme meridian observatiws 
of the sun with the repeating circle in thirty-nine days, in all of which (with the 
excepticn of one w the 15th March, when there was probably 8<»ue error in the 
observation) an excess of the observed above the tabular refraction is {^pa- 
rent, gradually ftiminiRhing as the altitudes increased. 

If the solar dedinatioDS in the French Almanac be taken for granted, this 
difierence indeed is not quite so much, for if reduced to the same meridian, the 
dedinations are a little less than those given in the Nautical Almanac; but by 
a mean of excellent observations of the sun at the time of the summer solstice, 
1823, 012., three of the upper limb, and three of the lower, I make the latitude 
of the observatory to be 69° 20* 56" .5 N, using the declinations given in the 
Ckiuiaissance des Terns, but by many meridian observations of the stars on both 
aides the Pde, I make the latitude 69° 21' 0". 62, vrtiich diflbr about four 
seccuds. Kthe dedinations be taken from the Nautical Ahnanac, the latitude 
by the sun is 69° 20* 59''.4, which differs one second only from the observations 
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of the atxn, I bare thordbre taken in pEefereoce the declinations frcm the 
Nautical Almanac for determiniDg the Bolar refracUtn. 

In Table XII. axe given the results of Lieutaumt Palmer's observations with 
the altitude Instrument, by Carey, and they are deduced by taking means of 
all the observations, which do not differ fmn eadi other more than three or four 
minutes in altitude. 

As the observations with the repeating drde are so munerous as^ I conceive, 
clearly to establish this difference between the refraction of the sun and that of 
a fixed star, yet it may not be superfluous, oonsidering the importance of the 
subject, as connected with the determination of the ofadiquity of the ediptic, to 
procure as mudi additional confirmation as possible to this &ot It has been 
observed, since the great improvement of instruments of late years, by many 
astroncxners who have been in the habit of making asthmomieal obserrations at 
the time of the summer and winter solstices, in (xder to determine the obliquity 
of the ediptic, that they have obtained different results firom the summer and 
winter observations, the obliquity af^aring abwt nine <x ten secMidB greater 
in summer than in the winter observaticms ; this has been ascribed to some 
temporary expansion which periodically o^cted the instnunent in simitar 
situations of the sun. It has also been suggested by M. Fiam, and very-lately 
by Dr. Brinkley, that it possibly may arise fi-om stsue peculiar modificatiMi of 
the refraction of the sun's rays, which may differ &om those of a fixed star. 
The truth of this latter suggestim of these celebrated astrcHiomerB, the obser- 
vations made during the late voyage to the Arctic R^:ioos, will. I trust, fully 
demonstrate, and also that the solar rays are the most rd&angible of the two. 

With respect to the observations made by the officers c^ both ships, during 
the last winter, I shall axapare the observations upm the sun, made by 
Lieutenant Palmer with the altitude instrument, with those iqxm the fixed stars, 
by the other of&oers with their sextants ; since they were all made nearly at the 
same height above the level of the sea. With respect also to observations 
made with sextants at very low temperatures, I have before maiti(»ied that they 
are subject to very oonsideraUe errors, therefore we can only expect any thing 
like an accurate result but from a multitude d observations, and, what is of 
far more consequence, that they should be made by many observers with different 
instruments. At very low altitudes, indeed, this difference is very evident without 
including many observations tf^ether. For instance, the lowest altitudes at 
irtiich a fixed star was observed during the voyage w^e taken on the 10th March, 
1823, by Mr. Ross, at a temperature of 28 d^rees below zero ; frnn viaA 
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it appears, that by a mean of seven obserratioDB at the apparent altitude of 
29' 25", the observed refraction of Sirius yraa 8' M".2, greater than that com- 
puted &om the Tables. Now, there is not at this temperatore an observatifat 
upon the sun at exactly the same altitude, but on the 23d January (the 
temperature being the same) there is one of the lower limb at an apparent 
altUude of 28' 22", Trtiicfa is a little less, and also one of the upper limb at ah 
fq>parent altitude of 30' 0", viuxii is a little greater, by whicb the observed 
refraction, by the lower limb is IT' 22", and that by the upper limb 15' 46'' 
greater than that ocmputed from the Tables, and by a mean cf the observations 
a( both limbs, the solar rdracticD, therefwe, exceeded that of the star at the 
same altitude and temperature by 12 w 13 minutes, a quantity much too great 
to be an error crf'observatim. 

In many observations with difierent instruments by persons of difierent 
degrees of experience in observaticn, it is difficult to assign such a result from 
the observatitsiB, vridch, when every drcumstance connected with th»n be taken 
into oonsideraticm, will in all probability be the most accurate. If we consider 
the aulh(»ity due to eadi result to be }»oporti(xial to the numb^ of observations, 
without consideriiig either the number of instrummts employed, or the number 
of persons who made the observationB, thrai the results of all the s^ctant 
obaervationB are contained in Table III., and which are obtained by arranging 
them aoccffding to the altitude, and taking a mean of the results of the obser- 
vations differing not more than a few minutes frcon each other in altitude. This 
method would no doubt be correct, had the number of observaticHis oi each 
observer been nearly equal ; but the great difibrences between the results of 
the observaticns by diferent observers, cleariy shew that they arise from some 
constant error produced by the cold upcn the instruments. This is, I think, 
evident, not (Hily from some of the observes constantly making the Tables more 
in defect than others, but because this defect does not appear in the 
observations to diminish, as the altitudes innease, which is omtrary to the 
nature of the subject ; and which occurs in the observations of some of the most 
experienced observers. 

A result, however, far less exceptionable may be obtained by taking a mean 
betweoi the results of each observer, instead of a general mean of alt the 
observations together ; for although this method of proceeding may appear to 
give a more than proper share of credit to the observations of those observers 
who have made but few, yet it is evident that thne are other conditions to be 
taken into coisideration besides the number of obaervaticms ; such as the 
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number of observers, and instrumentB employed, and also the number of 
evenings in which the observatij;»is were made; for those made at different 
periods are to be preferred to a greater number when ooifined to a fewer 
number of times of observations, as the results deady shew. 

Id Table II. are given the results of the observatiims of eacdi observer, made 
between the altitudes of 4 and 5 degrees, which are selected as they principally 
cmsist of observations upon Sirius when on or near the meridian, and therefore, 
were made under somewhat more favourable circumstances than the rest; and also 
for the sake of ccanparison vritii my ovm meridian observaticxis upon Sirius, 
with the repeating cirde at the same altitude. It appears upon the whole, 
by sev^} hundred and ninety-seven observaticais,. made by eight di&rent 
observers with sextants, at the height of about fourteen feet above the frozen sea, 
that at the apparent altitude of 4° 32' 54", thennometer — 33°.2, bar. 29.87, the 
refracdtm is 13' 39".4, whereas by my own observations the refraction is T'.7 
less; which is as near an agreement as could be expected, considering the 
great differences between the results of the. sextant observaticms. 

The rapid increase in the refraction as the altitudes diminish is very remark- 
able; and, in consequence, the great distortions of the sun's disc when near 
the htuizon are very great, the lower limb appearing perfectly jBat, and the 
upper part of an elliptical shape, but of a jagged and brokoi ^pearance, 
havingoveritofrenakindoftuflorcrown, detached from that which woulda[^>ear 
under usual circumstances to be the upper limb ; Init from its res^nblance in 
other respects to part of the disc, so much uncertainty was introduced in 
making the ccmtact with the horizcKitalwire of the instruments, that the obser- 
vations made when this was the case are not registered. The law of variation 
in the refraction for altitudes near the horizon is about 1 2" for one minute change 
in altitude, in the Tables deduced from observations made in temperate climates ; 
whereas, in the Artie R^ons, at temperatures 30 and 40 d^rees below zero, 
the variation is no less than forty times as great, or about 3" for <Hie minute in 
the apparent altitude. 

The testimcHiy of De Veer, who vrrote the particulars and who acoompauied 
Buentz to Nova Zembla in his third voyage, where he wintered in latitude 
76° N., in the year 1596-7, has been so. often called in questi(Hi, with respect 
to his accouta of the re-appearance of the sun, that it is but justice to state 
that he appears to be perfectly correct, and his observatiois consistent with 
those made during this voyage. He rqrarts that he, in oxnpany with two othera, 
saw the edge of the sun fron the sea aide, on the south side of Nova ZemUa, 
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im the 24th of January (or 3d Of Febroary, new atyle) at which time the sun's 
declination when it pused the meridian in-that koigitude was about 16° 48' S., 
and therefore the true meridian depreBsion of the upper limb at noon was S° 32* 
nearly, which ought to have been the amount of the refraction that the Umb 
mi^t have been visible. Now, if the observation at tbe least apparent altitude 
observed on the 23d January, 1823, at Iglocdik, Yrincii was 8' 40", be reduced to 
the horizon, by observing the rapid law of increase in the r^actkra visible in 
the series of observations made on that day, the horizontal refraction cannot 
be estimated at less than 2° SCX, bnd which, if increased by Ihe apparent dip, 
(whidi scsnetimes amounts to more than 20' in the winter tlrae, as I have 
mehtioned wh«i speaking of the teirestrial refraction,) will be quite sufflci^t 
-to render the upper limb visible ; and there is still less difficulty in believing 
that they " saw the sunne in his full roundnesse above the horizon" titree days 
afterwards, since the daily motion in declinatieai at that time of tbe year is 
nearly 18 minutes to the nor&ward. 

M. Le Monier, from the observations made on these two days, assures us 
that there must have been more than 4| d^rees of refraction, and that he 
*' could neither explain these observations, reject them as doubtful, nor suppose 
any error, as was done by most other astrontnneters." How this conclusion 
has been deduced from the facts related in the Journal does not appear, neither 
is there the least occasion to reject as doubtful the simple and honest account 
of the Dutchmen. 

The results of the observations made with sextants which are contained in 
Table I., were computed by the cfficers who made tbem, excepting those made by 
Mr. Fyfe, which were ccnnputed by myself. The temperatures annexed to them 
are th.ose shown by thermometers fixed upon poles, a few feet above the level of 
the (roxeji sea, about twenty or thirty yards from the ships. By a comparison 
of these tbermcsneters with ten others, it appears that although they agreed 
together tolerably well at moderate temperatures, yet the tonperatures re- 
gistered with the observations are three degrees higher than those indicated by 
the mean of all of them, when the temperatures were below —20° Fahrenheit 
Frequent observations upon the point of congelation of pure mercury will pro- 
bably assign a more accurate determination of the errors of the registering 
thermometers, by which it appears, that taking the freezing point at —39* 
Fahrenheit, the temperatures attadied to the observations should be two degrees 
lower than those given in the Tables ; I have not, however, altered them, but 
have given tbem as they were taken by the officers themselves at the time of 
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observatim. The temperatures attadied to my own observations with the 
repeating circle are those determined with a themKxnetei ireely suspended in 
the shade outside the observatory : the temperature in the interior was the 
same. 

The heights of the barometer annexed to the observations are those observed 
with a barometer on board the Fury, which agreed, very nearly, with several 
mountain barometers in several conqMuisons : that kept on board the Hecla 
diflkred continually, and frequen^ very materially from the others ; I have 
therefore substituted the observaticms witii the barometer kept on board the 
Fury instead. Tida will cause errors of a few seconds in the computed re- 
fractions at very low altitudes, in those observations where this banxneter has 
been used, but vrtiich will be suiBciently accurate to give an idea of the dilfe- 
rences between the observed and computed refractions. The Table of Refrac- 
tions alluded to in these observaticois, is that of Dr. Young's, given in the 
Nautical Almanac. 
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The lefraction of objects nearly hOTizontal. in hi^ latitudes, when the land is 
covered with snow, and the aea with floating ice, is subject to a very great 
degree of uncertainty ; for it seldom happens that difierent parts of the horizon, 
^peeir at the same elevi^on or depression, and the saioe object is ofttti 
Toy differently refracted within a very short space of time. In Table XIII. are 
given the results of the obserratiois upon this subject, made by Lieutenant 
Pahner and myself, together with the circumstances ccxineeted with them, to 
a&rd the data for making those condusitxis which the observations thems^ves 
may appear to warrant. During the period the ships were navigating amongst 
the ice, the method used for determining the apparent dip was pnncipally by' 
comparing the observatioDB of the apparent altitude of the sun's lower limb, 
taken by reflecticsi with the artificial horizon upon the sea ice, with the altitude 
of the some limb above the horizon taken in the usual way with sextants, the 
difierence between these altitudes is the elevaticm or depression of the visible 
horizon due to the altitude above the level of the sea ice, from which it was 
observed on ship-board. The dip sector was occasionally used, but from the 
navigation during the greatest part of the voyage being close in shore, as welt ' 
as the circumstance I have just mentioned of the-diJBfer^it parts of the horizon 
being differently refjracted, it was of litde use. At the time the ships were 
frozen up in their winter staticms, the methods employed were, by observing 
the zenith distance of the hcoizon with the repeating cirde, and by comparing 
the mean of five or six simultaneous observations, by Lieutenant Palmer and 
myself, one observii^ the altitude over the ice horizon when it was sufficiently 
well defined for the purpose, and the other with the artificial horizon, each 
alternately ; and by comparing the observed altitude of the sun's lower limb 
with that computed from the hour an^, declination, and latitude of the place ; 
and also by comparing the observed meridian altitude over the sea or ice 
horizon, with that deduced from the latitude of the place. 

The refracticsi of a distant terrestrial object in terms of the contained angle 
at the earth's centre, was determined in a vray similar to that employed in 
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trigonometrical survey, that is, from the obserred elevation or depression of 
two distant objects observed from each of them. To effect this an object was 
set up upon a distant hill, which was a pole, having upon the top of it a large 
hollow sphere formed of hoops of casks, and covered over with canvass ; the 
distance of this object from the observatory, from which it was observed, was 
determined trigonometrically by two different bases measured upon the frozen 
sea. 

As I was furnished with only me instrument with whidi these obs^rations 
could be made with any great degree of accuracy, which was the repeating 
circle, simultaneous observations therefore at each place (as the rigid deter- 
mination of the refiractim requires) coiUd not be obtained; but was done by 
first observii^ the zenith distance of the object from Uie observatory, near 
whidi was fixed a cask, the upper part being the same height as the centre of 
the circle; after this, the instrument was removed with the greatest possible 
expedition to the hill where the object was fixed, and from thence the depression 
of the uppeff part of the cask was observed ; the circle was again ranoved to 
its former staUon at the observatory, and the zenith distance of the object again 
asoertained, and a mean between the two altitudes thus obtained, was taken 
for that which would have been obaemtd at the .same time the depression was 
taken. 

As the height of the centre of the circle when upcxi the hill was less than 
the object at the same place, the observed depressi^Hi was increased by the 
angle subtended by the hei^t of the object above the centre of the circle, in 
order to reduce it to what it would have been, had the circle been the same 
height as the object, and as the elevation of the object fixxn the observa- 
tory was less than the depression observed from the hill, their difference 
subtracted from the angle at the earth's centre will be twice the refraction. 
As the repeating circle could not frequently be conveyed to so great a distance 
over a rugged country covered vrUh snow without vary ccmsiderable exerticHi, 
as well as danger to the instrument, these cdiservations, therefore, instead of 
being repeated, the true altitude of the distant object above the horiz(Hitat 
{dane, at the place of observation was also deduced fhxn the knovm altitudes 
of each station above the level of the sea, determined by the medKxl of ccxitinued 
levelling from the water's edge, and corrected for the earth's curvttture ; the 
true altitude, determined in this way, agrees very nearly with that detenuuied 
with the repeating circle. It was also further confirmed by observations made 
with Uiree moimtain barometers, two of which give the sune determination. 
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By a mean, however, of the two first methods, the true altitude of die distant 
object above the horizontal plane at the obserratory was found to be 3V 25". 2 ; 
from which and the apparent zenith distances of the object, which were observed 
he some days both in the morning and afternoon, the refraction in tenos of the 
contained terrestrial arc is computed. The instance between the objects was 
20,612 feet, subtending at the e^th's centre an angle of 3' 23".0. As the whole 
detail of these operations would iar exceed the present limits I have giv^ in 
Table XIV. the results of them only. 

By a mean of ten observations made with the repeating dicle, (each caa- 
siating of either two or three rq>etiti(Bi8), it t^pears that, in April, 1833, 
the refraction at about 9h. A.M., was a tittle more than ^th, and at dh. P.M., 
at little lees than -^V of the contained arc, and a mean of the whole is exactly -fth, 
the temperature being about 0° Fahrenheit, the whde space between each 
station (consisting of land and the frozen sea) beii^ covered with snow. In 
the fi^wing July, by two excellent observations of the zenith's distances 
observed from each station, it was ^^th of the contained arc, the snow at 
that time being entirely gone from the land between the places of observations, 
and the temperature + 47° Fahrenheit 

The column attached to the observations exhibiting the faygrometrical state 
of the atmosphere at the time of observation, contains the space estimated upon 
the scale attached to Professor Leslie's hygrometer, through which the coloured 
liquid tails by reason of the cold produced from the evaporation of pure alcohtj 
applied to the bulb with a camel's-hair brush : these results require a small 
correction to make an exact axnpariaon between them, as the evaporation takes 
{dace at the reduced temperature d* the wetted bulb ; the temperatures, how- 
ever, are so nearty equals as to render this unnecessary for ibe present 
porposa 

I have before menticned that the refraction of a low star observed during the 
winter appeared diminished when seen through the vapours which arise irom 
those parts of the sea whidi are not covered with ice, and known by the name 
of " sea-blink." This appears to be the principal cause of those extraordinary 
observations and depressions <^ not only the distant horizon, but of objects of no 
considerable distance. By a onistant companson of altitudes of the sun taken 
with sextants in the usual way, with correspmding ones taken by reflection' 
with the artificial horizon during the three summeis' navigatioi in these seas, 
it soon became f^^uirent, that as there was more or less ice in the way, (that 
is. between the i^u» of observation andthat part of the horizon to which tha 
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sun was referred), the obserred dip was lesfi or more accordin^y ; but hardly 
ever exceeded the tabular dip, excepting during the winter-time ; and it may 
be useful to obs^re, for those who are in the habit of navigating the seas 
during the summer time, that the general state of the hc^izontal r^ractioa is 
such, that in determining die altitude of the sun in the usual way, by means 
of the visible horizon,— that at the height of about fourteen or twenty &et 
above the level of the sea, if there is but little ice betweoi the observer and 
the horizon, then the tabular dip is nearly correct ; if the sea is abcut csie 
half covered with ice, then -ith of the tabular dip should be allowed, and if 
the ship is close beset with ice as far as it can be seen towards the sun, then 
no dip whatever should be allowed ; although this rule will not always hold 
good, yet it appears to be the general result of near one hundred observatiois. 
The eSacA upon the elevation or depression of the horizon, wh«i seen throu^ 
" sea-blink" was often observed by bringing the horizontal wire of a fixed 
instrument in contact with the horizon. Upon moving the instrument in 
azimuth it was found that the edge of the horizon was below or above the wire, 
according as there is more or less water between the observer Emd that part 
of the horizon to which the instrument is directed ; or as the visual ray passes 
through a portion of the atmosphere more or less in contact with the open 
sea. 

The remarkable distortion, as well as the inverted appearance of distant 
objects nearly horizontal, such as ships, distant lands, t^c, have not escaped 
the notice of those persons who frequent these seas in the summer season. A 
common appearance is that of the distant confines <^ the visible horizon a{^ear- 
ing like a distant high wall surrounding the ship, composed of pillars of ice 
closely arranged together, the intervening space appearing a valley of gradual 
descent &om the ship, rising again towards the distant horizon. It was during 
a singular appearance of this kind, that the observations on the 17th July, 1823, 
were made by Mr. Ross and mysdf (given in Table XIII.) the ship at the 
time was closely beset with ice. It appears Irom four observatirais made at 
the mast-head with a dip sector, at the height of 103 feet above upper edge of 
the ice, that the distant horizon in different directions ^)peared at mean 
devaticm of nearly 5 minutes instead of a depression of 14 or 15 minutes as 
given in the Table.. At the height of 86 feet above the ice, the apparent alti- 
tude of the horizon was nearly 2', the tabular dip for that height being 9', 
and at the height of 3 and 5 feet its altitude was S 30", whidi is the same 
as it had at the height of 103 feet from the ice. 
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In the winter time very great depressions of the horizon take place, amount- 
ing to 15 or 20 minutes ; the height of the eye above the level of the frozen 
sea being 14 feet, vrhereas the tabular dip for hei^t is 3' 14" only. 

As the reiraction vras diminished whenever the object was observed throu^ 
a portion of the atmosphere in contact with the open sea : humidity may at first 
appear to be the principal cause of this ; and, in order to determine this, the 
zenith distances given in Table XIV. were taken in the morning and aftemocHi, 
together with the state of the hygrometer at the time. These observaticms, 
however, a^rd ra^er a different result, for the zenith distances of the distant 
object in the morning was less than in the afternoon, when the humidity as 
shewn by die hygrcnneter was least ; it appears, therefore, to arise from the 
great difference of temperature between the lower stratum of air and the 
atmosphere above it. 

In the summer time, the greatest terrestrial refractions occur when the sea 
is entirely covered with ice in warm fine weather, and the temperature of the 
lower stratum of air much lower than that immediately above it In the winta 
time the refraction is least when there is very little ice up<m ibe sea, the tem- 
perature of the lower stratum in this case being much higher than the atmo- 
s[^ere above. It appears by an experiment that, when the sea is covered 
with ice in the winter, there is no sensible di&rence between the temperatures 
of the atmosphere at the sur&ce of the ice, and at the height of 400 feet above 
it ; this was tried by means of a paper kite with an excellent register ther- 
incMoeter attached to it, the altitude of which was determined by two different 
(^servers at the time, at a given distance from each other, and in the same 
vertical plane as the kite, and fix>m which the perpendicular height of the kite 
above the level of the ice was computed. This experiment was tried under favour- 
able circumstances, at the temperature of —24* Fahrenheit. The kite was 
sent up and caught in coming dovni without the thermometer being in the least 
disturbed, the indices of which did not shew the slightest alteration, althou^ 
carefully compared before and alter the experiments and the kite remained at 
the same height in the air for a considerable time. 

There is another circumstance which materially affects the refraction of a 
distant terrestrial object at low temperatures, this is the position of the sun 
with respect to the object observed, which appears most depressed when it is 
in the same direction as the sun. I cannot better exemplify this than by 
relating the first observation as it occured, by which this circumstanoe first 
became ^parent 
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On te 23d of March 1822, at tlie observatory in Winter Island, the Hnenaotaeter 
being —13° Fahrenheit, the front telescope of the ref>e3ting drde was directed 
towards the horizon (on the frozen sea) whidi appeared a well defined line of ice, 
and the contact made with the horizontal wire, the principal level being adjusted 
and clamped to the vertical circle ; the sun at the time was in the direction of 
the telescope, and the reading c^ the principal vernier was 355° 1' 0". Upcn 
moving the instrument in .azimuth, and at the same time keeping the level 
adjusted, the horizon appeared considerably elevated, both to the eastward and 
westward of the sun ; and the reading of the same vernier when the telescope 
was directed about 30 degrees from the sun, was 355° 4' 15"; the faoriz(xi being 
elevated more in this part of the horizon by the quantity 3* 15" than the part 
under the sun, and at the distance of 15 degrees from the sun by the quantity 
2'0". 

In order to ascertain if objects were successively depressed in this way as 
the sun came in azimuth over them, the horizontal wire was brought in contact 
as before with a piece of ice situated upon the horiztxi, the sun at the time 
being about 30° in azimuth to the left of the object. The instrument was kept 
in this position until the sun had cone exactly over the object, which was 
found in the same way as before to be depressed below its former position 3' 58"; 
at the same time, a faint but distinct and more distant horizon appeared above, 
and parallel to the former, and nearly as much above the horizcmtal vrire of the 
instrument, as the object observed was depressed below it. As the sun moved 
to the right of the object, it gradually acquired its former elevation, and came 
again in contact with the horizontal wire, and the distant horizon disappeared. 
The same thing was constantly observed during the winter, both by Lieute- 
nant Palmer and myself, and drawings frequently made representing the dif- 
ferent states of the horizon under these circumstances. 
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„ 


4 90 4S 
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« 


480 






IS 58.0 


89.T 
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^ 


Appuot 
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i 
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K»w 


MM 
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, , 








Bfu. a 




4 34 6 


-SB 


lO.OO 


i>3e.8 




91.6 




B* 




« H 


- 


4 SI S4 






IS S.9 


10.6 






B* 




,. H 


» 


4 31 SO 






14S0.4 




1 II 9 




R* 




.. » 


» 


4 81 IS 






14 93 9 




1 9.9 




»■ 




„ 4 


» 


4 SI 49 


-se 


30.10 


19 S7 


4.1 






Pi 




„ '« 


« 


4 SI 88 






13 43.T 




0SS.3 




V 




» « 


» 


4 93 5» 






19 M 


S.9 






Fi 




(r*b.«) 


- 


S SO M 


-IT 


39.98 


99 48 




1 40 




B 




» « 


« 


S 31 04 






90 9.8 




1 O.t 




B 




„ ,. 


» 


9 40 S8 






19 93 




18 




B 




Hu.7 


>. 


4 il SS 


-ST 


30.11 


18 4.8 


1.6 






V 




„ „ 


» 


4 91 «8 






19 60 


17.8 






P 




« » 


» 


4U 14 






13 8.6 




4.9 




P- 




» - 


„ 


439 ST 






IS 30 


SS.3 






PI- 




., » 


» 


4 91 4t 






IS 9.6 




1.8 




S' 




>. . 


„ 


4 ao 39 


-38 




14 8.1 




48.8 
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« « 


• 


4 IT IB 






IS 9.1 


90.3 






C 




.. « 


« 


4 n 49 






14 3T.9 




1 98.4 
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.. « 


., 


4 14 SS 






IS 10.9 




1 49.4 




R 




.. « 


» 


4 8 39 






15 94.8 




1 41.8 
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" " 


• . 


4 l!I 
SS8 14 






W 4T.I 
16 10.8 




1 «.l 
9 7.4 
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" " 


" 


8 49 18 
1 14 98 






14 IS.T 
16 47.7 


81.3 


1 14.8 




C 
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., „ 


„ 


3 38 98 






17 6.6 




1 10.9 
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» „ 


- 


S SI 4a 






16 19 S 
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., - 


,. 


) IS 31 






IT 36.1 
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» „ 


- 


1 11 36 






13 8G.S 
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» 


3, 6 40 
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" » 


" 


S S8 40 






18 81 
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DAtB 
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1 
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KtftuUOB 


•™. 


T^ 
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c . ^ 
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. . 










Uu. T 
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9 4TM 


-98 
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IS 0.9 
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„ 
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10 98. T 




48.7 
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„ „ 




S 38 IS 






19 48.6 
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„ » 
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» 
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81 41. T 
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„ » 


» 


8 19 » 
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„ 
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91 39. S 
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» 
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8 94.4 
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- 


4 89 51 
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19 94 
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„ » 


., " 
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19 90.8 
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„ 


4 S* 
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» 
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1SS8.8 




34.S 
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» » 


4 1 S8 






13 6.4 


86.1 












„ .. 


» 


4 TS6 






19 38.9 
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» « 


, 


S HS6 
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83.5 










» ,. 


„ » 


9 gg 46 
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19 8.8 




1 88.1 
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" 


9 40 98 
9 S4 68 
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80 35.8 




46.6 
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" 


9 99 96 
9 S 59 






91 45.6 
98 8 




1 17.8 
I 96.4 










» » 


„ 


t 85 5S 






94 58. T 




1 34.1 
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» 


1 41 90 
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.. ^. 


H 
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» 
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., 
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.. 
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9 81.6 










« .. 


« 
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S 94.8 




R 






„ 11 


.7 
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SO.OO 
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90.4 
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" " 


4 18 98 
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96.3 
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Tiau. I.-OF THE OBSERVED REFRACTIONS OF STARS, ta.-cf>«A«Mi. 
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99 
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., 
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18 


T 
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" 


S SS49 
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11 S4 


IB 


J 
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« 
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„ 
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- 
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B 
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S IS SI 
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„ 


9 18 SS 
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., « 


» 
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„ » 


., 
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., 


1 >9 9S 
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,, 


I 99 45 
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» 
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soas.s 
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x 


4 8 1 


-SO 


sa.es 
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60 
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,. 
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,, 
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„ 
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» 
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» 


S98 se 
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.. 
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» 
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» 


S S IT 
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» 
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rABUil 


-OF THE OBSERTED REFRACTIONS OF STARS, iui.-cotitinvtd. 


DATB 


SMnokMmd 


AUMd* 


(ir«w.) 


Buom. 


ObUTTRl 


TkblMta 




1 




B»at 


D.^ 


tsss. 
Mar. 18 


»riiMUidCH>eUt 


9 S4 S0 


-94 


90.65 


IS 90.3 




94.9 




r 


R«pMtil«C>I«).. 


« - 




„ 


S 40 IT 


-IT 




19 9 




18.6 




w 




» » 




„ 


8 40 «S 






19 T.4 




)6.S 




R* 




» > 




„ 
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n . 




„ 


SS4 41 






91 49.1 




1 90. T 




R 




« n 




„ 


s n as 






99 94.3 




86.8 




R 




. „ 




„ 


9 4 se 






99 91.1 




0W.5 




V 




- » 




„ 


I 88 IB 






93 38.4 




54.8 




R 




« » 




» 


i4«se 






95 39. T 




1 19.1 




R 




.. ., 




r, 


1 SS 50 


-IT 




96 S 




1 8.9 




R" 




« » 




„ 


1 S6 






90 IS 




1 8.8 




B* 




» „ 




„ 


I SB S4 






B6 64 




49 




R 




B » 




„ 


1 11 M 






90 49.1 




1 9 
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" " 




- 


1 9 94 
as 99 






31 11 
SS96.S 




9 SO. I 
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» » 




„ 


S8 41 






86 4T 




3 11.5 
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» » 




„ 
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„ 
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49 14 
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„ 
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„ 
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„ 


, 
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„ 


,, 
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.. 
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9 13.9 
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„ 


« 
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., „ 
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„ 
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.. » 


„ 


„ 
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H 
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„ 
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H 




« - 


„ 


„ 
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, 
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- 


- 
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TABtB I.-ON THB OBSERVED REFBAOTI0N8 OF STARS, kc^-amtim^. 
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8»»..lHr>.d 


An-™.! 


nmnr. 


»^ 




T.M«tl 


li 


1 


-«— 
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14 SI .6 


40.9 
OM.O 


1 s.s 


T 
1 

S 







TABLE n, 

CoKTAiifiito Ae MBANS of Uw OBSERVATIONS of each OBSERVER ; prindHlj f" 
tke Slu 8IRICS, when or nnr the Heridiu. 


o.™ 
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<>(0t>- 
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1lMtM>HtB 
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»>.U 
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C»MI 


- 
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„ BlCHAKV* . ■ . 
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„ FTfB 

„ Fl«M« 
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4t 
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UT 
49 


11 
II 

16 

4 


-S6 

-ST. 5 

-41.1 

-39.6 

-S5.S 

-13 

-3B 

-M.4 


99.96 
9».S8 
99.60 
99.79 
99.9T 
9S.98 
99. 8« 
99.81 


4.S 
18.4 


91 


■■ 


4 S4 4S 
4 14 98 
4 IT T 
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4 90 10 
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4 90 8> 
4 It H 
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1 99 
99 

S 


9 
S 
i 

8 


9 


' 
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TABLE III. 




CoNTAiMiNO the MEAN RESULTS fnn the OBSERVATIONS of aU the OBSERVERS 
wInn takea CoUectirel;. 


A»«MAl«ud* 


. 
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KitoroTUiTiUa 
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s'l s'a 


-i'l.T 


SO .40 
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Table in DeTeet S M.S 


IS 
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se 7.0 
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16 
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98 
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K.Ot 


81 56.4 
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1 » 11 


ST. a 


SO.OT 
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sa 


1 49 44 


M.l 


80. OS 
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9 S9.3 
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1 M 47 


ss.s 
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34 41.3 


1 SS.S 
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8 S IS 


Sl.O 


«8.96 


34 1.8 


1 4T.3 
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1 14 U 


SI ) 


80.08 


S3 30. B 
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no 


■ 34 SS 


SS.S 


30.96 


91 80.1 
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190 


fl S4 41 


s».e 


99. BS 


90 89.9 


1 1.6 


100 


> 43 SI 


si.e 


30.01 


19 49.1 


Sl.O 


117 


sua 


S».4 


30.00 


IS M.6 


I 1.8 


107 


S 4 S8 


so. 5 


39.09 


17 SS.S 


SS.9 


SS4 


* ' 13 41 


81.0 


39.93 


te ss.e 


„ 90.0 


103 


S M IT 


99.1 


99.99 


te 4S.4 


,, 4S.6 


136 


> U ST 


39.5 


80.03 


IS S9.4 


„ SB.O 
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S 4S 4» 


SI. 8 


S9.S4 


IS SS.4 


40.8 


1S4 


9 SS 1 


SI. 3 
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14 59.7 


„ se.s 
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4 e 19 


ss.s 
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14 91.6 


99.3 


SS6 


4 IS 93 


89.4 


39.90 


14 1.1 


SL.T 
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4 ») SI 


S0.9 


89.13 


IS 91.9 


11.8 


974 


4 44 14 


S5.0 


99.87 


IS O.I 


84.T 
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S 14 6 


M.l 


80.70 


19 38.3 


„ SS.S 


lee 


S 46 11 


Sfl.B 


99.75 


11 S.9 


» 86.0 


loe 


6 IS S4 


n.8 


99.70 


10 Sl.O 


49.9 


80 


« 4t 14 


4i.B 


39.8S 


10 17.S 


» I 9.0 


S6 


7 S4. IB 


UA 


99.88 


8 lo.a 


TaUeinSKHi 4.9 


61 


10 19 91 


8.4.7 


99 .n 


S 43.S 


a 14.0 
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SOLAR HEFRACTIONS 



TABLE IV. 






CONTAINING THE SOLAR REFRACTIONS 




TEMPERATURES 


. 






InitninwntbjCiiiBY.aube height of about 9 or 10 teet above the 




■ wMe made with the Repeating Circle bj TaoiraHioK, at the Obaeivaloiy mi Igioolik, hj mjKtf, at tbe height | 


ofWfaetabowthBtareloftheSea. Latitude 89" SI' N. 






DATS 


BUMB. 


!!.«.. 


Apptnnt 

AKKxde 


n, 


0, 
"1 


T.k 


«|B 


! 
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X 


E««. 
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o 
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. - 
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W.T4 
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S 39 S 
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5 


I 
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„ 


„ IS 
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1 14 15 
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t 18 




Clear wetihot. 


•„ 16 
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-n 
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„ 
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14 
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3S 84 
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„ 
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36 
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. 
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as 
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■■ 




9 39 




„ 


» 33 
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sa 
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„■ 
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39. SO 
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„ 
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„ 
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1 ) 4 
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Tab&b !V. 


-CONTAINING THE SOLAR REFRACTIONS, tut.~*(miifmed. 


DATC 
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TiMnia 


ii 


REMARKS 
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bcoi 
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JU.BO 
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-19 


81 8i.T 


4T 40 
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10 48 


HC 
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-IS 
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44 35 
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1 
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51 IT 
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n 
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40 1 
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.. 
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BC 

I 


" 
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» 
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5 96 
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38 49 
t 680 
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L 

U 
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1 SS 


RC 

■I 
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36 ST 
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» 
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ac 
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-IS 
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RC 
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18 
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., 
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U 
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9 43 


I 
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Noon 


39. T8 
19. T9 


-18 
-II 


SS S4.S 

1 T S4 


38 99.9 
89 4T 


U 
L 








8 41.6 
1 99.5 


RC 


Limb. wb».*f.{^_7i,i; 


» » 








1 86 90 


9fi S0.4 


U 








1 94. T 




„ 


» » 








1 8 


SO 89 


L 








8 89 


I 


',. 


- .. 








1 n 80 


96 18 


U 








1 SS 




. 




pji. 






48 98 


SS4S 


L 








4 10 




» 
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aOULB RBFRACnom 



Tabub rV.-COKTAINING TSE'SOLAK' RKHlACnONS* fcc.^«K»ii««I. 


DATS 


9tnm. 


Thm. 


AppMd 

Aiundt 


RUnMta 


0-. 


>- 


. 


BBHAUB 


iB»a. 


Tin* 


Bb™ 


D*hc< 


JiB.n 


P.M. 


89.79 


-17 


O40 99 


8T8S 


L 






4 81 


, 


Limb* mil M'.-ClNcif. 










I 9 19 
S9 S 


11 S9 
41 88 








8 8T 
e ST 




LimbaaiKli diMort^-Cl'. W 


» » 








51 


U 9 


V 






4 5 


.. 




„ „ 








9? 58 


4IS8 


L 






n 9 




.' 


„ „ 








>8 


>s sa 


U 






5 14 




« 


H » 








D 11 9 


58 41 


L 






IT 3 






" " 








99 SO 
99 40 
19 90 


44 49 
OS] 18 
OSS 54 


U 
U 

u 




. 


8 « 
14 
91 89 






,. as 


A.M. 


W.ll 


-88 


8 40 


1 91 18 








89 81 




FFiM clMi WMtber— Umbi 


" " 








10 40 
IS 


1 IS 98 

1 S 9 








99-0 
99 51 




" 


I I 








99 


S9 85 








91 « 




i tolenbtj dellMd. 


„ „ 






-99 


IB S4 


49 49.5 








10 41.5 


RC 


■inKhdi«',LLM*ri;flU 


„ „ 






-98 


96 40 


55 99 








18 S' 


1 


LimbiMlemUjddlMd. 










M 
le 4« 


4T 99 

1 »»4 

a 59 49 








15 46' 
9B SS 
90 68 




; 


„ „ 






-9S 


le le.a 


OS SS.B 








14 11.9 


EC 


MucbdiMorUil. (I Rqf.) 








-98 


41 so 

098 98 


049 SO 
84 99 




L 






8 S6 ' 
IT 89 


I 


liBtbttobsnUrMned. 




" 






so 40 
40 9 


86 St 
44 S) 



L 




■ 


59T 

10 8 




" 


'„ . 








1 8 90 


n 40 









S SI 




.. 


o « 


■■ 






SO 9 


» 4T 


L 






7 91" 




. 


„ „ 


,_ 






1 IB 90 


SO 10 


V 






996 




. 


„ „ 








088 M 


16 49 


L 






6 S 




.. 


" " 




... 




1 89 90 
1 « 49 


96 54 
S4 48 








9 tS' 
5<» 




" 
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AT LOW ALTITVDBB AND TBUPBSATUBES. 



Tabib IV.-CONTAIMNG THE SOLAR REFRACTIONS, tcc-tmHnwd. 


DATB 


v» 


TWn 


Utinim 


OtHmd 


0-. 


Timet !■ 


1 




IS». 


TIM 


««-. 


IMM 


Ju-SS 


A.M. 


».11 


-88 


1 S8U 


9T8S 


V 




9 54 


, 


Clnt w<.— Limbi lolb^ M* 




No<»> 


».I« 




t son) 


95 ST 






9 IS 




„ 










1 88 IS 


SO 81 


L 




8 6 




n 








-W 


1 89 sa 


SI SS 






4 80.8 


BC 


(8 Rep-.) 










l» S8.S 


96 19 


V 




8 SI 




„ ditto. 


» >« 


A.M. 


».n 


-88 


1 10 40 


S9 «S 






4 84 




„ Limbi well def *. 










1 19 40 


SI 8 






SST 




. 










1 8 9 


se 4 


L 




8 17 




» 










1 » 10 


99 5 







4 3 




,. 










1 1)S9 


81 54 


L 




S 44 




n 










1 45 


98 SS 


U 




8 




,. 










1 89 9 


Oil 14 


L 




4 IT 




» 










1SS40 


8S 16 


V 




9 IS 




» 




Noon 


so.n 




9 S IS 


84 T 






9 8 




, Therii..iQ©-9«» 










I Si M 


088 90 


L 




8 10 




» 








-SO 


8 9 S8.S 


93 89. S 


U 




44.5 


RC 


» 










1 US IT 


8T 35 


L 




198.8 




» 


» 9S 


A.M. 


m.sT 




19 80 


I 3 5> 


U 




99 ST 




Fine ir'.-Un.b. »«11 def*. 










18 40 


ose )9 


V 




11 84 




» 










98 90 


50 48 






IS 46 




» 










IT 8 


1 19 


L 




91 11 




- 










S9 


40 80 


U 




T IT 




„ 










84 9« 


48 10 


L 




10 51 




« 










M SO 


OSt 1 







4 3 




« 










S9 89 


48 9 


L 




e 4 




» '• 










8 88 80 
980 80 


91 18 
90 4T 


T 




I 19 
088 




rn* Boon below tb. Pole 

nnr (he MeridUa. 
Upper limb weUW*.-Eq. 

PuallMcoi^forEllipFA. 










9 19 90 


91 19 






59 














9 18 80 


91 IT 






54 














9 IT 40 


0'91 98 






54 
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SOLAR REFRACTIONS 



Table IV. -CONTAINING THE SOLAR REFRACTIONS, Ik.— continued. 



17 30 

la 90 
£ n 
) 46 as 

1 4T 38 
I 48 3 
1 4B AS 
1 49 39 



3 16 4.S 
I 45 11.4 
S 3 SS.3 
IS 43 
3S 9 



31 40 
SI SO 
31 00 
34 IS 

54 59 

55 St 

25 44 

SS 43 

31 80 

S5 SB 
31 4S.3 
84 ST.T 
11 I.S 
46 91 
8T 59 



SS 17 
S5 14 



S 15 30 

1 54 as.B 

3 1 S3 
S 14 7 
3 50 40 
S 36 SB. 4 

3 SS e.s 

3 II 5 
S 43 3.9 
a 13 S3 
3 43 49 



33 14 
30 SS 
18 84 
18 33.4 
17 SS.S 

15 55 

14 13 

16 ST 

15 40 



The mooa below the poleiK 



9 33 
4S 

9 4S 

S0.9 
29.4 

4 58.1 
8 91 

5 4S 
3 13 
I 46 
a 34 
1 S4 
48 

49.8 : 
S6 
39.3 



19.1 
18.6 



Ralhef baij abonl 0— B Ob*. 
Baxj tod toggj. 

iCalm and clood] 
meteiroHl4°k 
FiMclearW.— LiBbiwdldBf*. 



— PuhelkiD E. of ® 



,y Google 



AT LOW ALTITUDBa AND TEMPER ATUBBS. 





OATB 


^ 


TbRtD. 




OhHmd O- 


TUrialii 


1 


RKMARK8 


18>S. 


hm 

<-!>./ 


e™ 


IWW 








„ 




- „ 


. - 


, , 






Feb. 1 


Noon 


80,16 


-18 


S S8 ST. 6 


14 4.0 U 






18.3 


RC 


8 Rep^.-RMhn A<MA^. 


1. .. 








S ST T.6 


IS 88 L 








10. T 




., 


„ „ 






-10 


S 5SS5 


14 99 U 








45 


1 


» ObMTt-. „ 


" B 








3S8 1 


15 85 L 








18 


__ 


n 




AJI. 


».S9 


- 5 


040 9 


S659 L 








490 




Cleu W.— Umbi well deOned. 


„ » 








1 S4S 


81 9 L 








9 57 




„ 


. .. 








1 49 40 


94 98 U 








1 88 




, 


" " 








1 S4 IS 
9 IT SO 


94 88 L 
90 S8 U 








14 
31 


" 


,. 


- » 








S 11 49 
8 S 40 


90 58 L 
17 14 U 








95 

95 




" 


'■ " 


Noon 


30. SS 


- a 


S e 58 
4 35 35 


1140 .. 
IS 8S L 








85 
030 




„ SOhKT,-. 


,, ,, 






+ 1 


3 5 SS.5 


11 S 


4 U 








8 


7 


RC 


9Ilep-.-Caloi«H)cloDdj. 


.. n 








4 S4 10.9 


11 58 


L 


8.8 








» 


» e 




■0.06 


- 9 


4 50 41 


11 3S 




s.e 








CloodT. 


„ 10 




SO. 19 


- 9 


6 SB 8.S 


IS 


8 U 




090 







fFine ud GtoM^Unibi well 
I deflMd.-8 Repetition*. 


.. » 








e 5 S9.9 


9 88 


S L 







4 




.. 


„ 16 


P.M. 


99.>S 


-41 


e IS 99.6 


9 81 


6 L 


S.8 








ThetM. in © 9I-. 










5 59 18.9 
5 11 8.4 


10 19 

11 48 




7.8 


14 


8 




Them, in O Sfl*. 


„ 








4 49 se.i 


13 50 










OSS 


s 




Tbenn. in Q 88". 


» 1' 


A.M. 

Noon 


2S.40 
Se.4S 


-SO 


51 40.5 
8 14 59. S 


9 1 
T SO 










8 
19 


s 
s 




JIfaiT.— Paritel. E. and W. of 
\ 0,— Thenn. iD0 34°. 
/Brilliont P«rlielia E. and W. 


, 1« 


A.M. 


w.ei 


-ST 


IS 9S 
» SS 


S> 

43 8S 








13 SS 

6 se 




Pine clear weather. 


« » 








Si 19 


35 58 








4 15 




.. 


» - 








1 15 99 


M 4» 








3 57 




.. 


. « .. 








3 18 59 


39 85 








1 56 




« 


" - 








8 9199 


18 55 








1 5 




" 
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0B8BRTBD REFRACTIONS OP STABS 



Table IV.— CONTAINING THE SOLAR REFRACTIONS, kc—contimud. 


DATB 


Bnn. 




ipptrtnt 


ObHmd In'. 


I^U«l. 


i 


aBHUKS 


181S. 


ThH 

.fDv 


K^ftHllOB 


LiBb 


-1- 


Feb. 18 


NOOD 


ss.er 


-ES 


e 4S 91 


7 1S.8 


L 




18.0 


RC 


6 Hep-^Tbem. in O - IS". 


«("> 


A.H. 


39.93 


-18 


39 33 


47 I 


L 




10 6 


1 


Fine clew wtMher. 


» » 








SS 9 


88 38 


L 




5 34 




„ 


- .. 








S9 93 


89 48 






S 13 




„ 


" ■> 








1 38 4S 


9196 






1 S9 




, 


n ™ 








S 14 9 


31 89 






58 




„ 


„ » 








9 41 S3 


18 80 






5 




„ 


» - 








a 31 99 


16 5 






IT 




„ 


, 19 




39.60 


-40 


16 B 


59 63 






IS 55 




,, 


» „ 








SI 


40 19 


U 




T )9 




« 


,. „ 








ST 19 


47 4 


L 




11 U 




„ 


„ „ 








SI 9 


88 33 


L 




a 40 




„ 


- " 








1 38 80 


98 8 


U 




8 13 




NoT«.-Diftant objecu Mtbe 


» ., 








1 87 93 


99 99 


L 




S S3 




N. and SE. pointi of the 


„ „ 






-4S 


1 16 S 


96 34.8 






1 88.6 


RC 


boriion appeued rn? miicb 


.. « 






-40 


9 n 8 


31 89 


U 




1 83 


I 




„ ,. 






_4» 


3 18 ) 


99 6.1 


L 




43. 4 


RC 


noon. 


« ,. 






-40 


9 S4 9 


91 90 






1 83 


I 




n ,. 






-4S 


S 94 S.9 


18M.9 


U 




34.8 


RC 




" " 






-40 


S 19 1S.9 
S40 49 


11 0.9 
16 84 


L 
L 




18.4 

1 IS 


, 






Noon 


S9.64 
98.50 


-97i 
-10 


9 39 0.5 
9 91 48 
9 48 44.4 


6 S8.S 

7 93.4 

e 91.4 


U 
L 




8 39.9 
D 18.4 
8 14.6 


RC 

■■ 


S Hep-.— Urabi well def*.— 
Them, in © -sSf. 

5 Rep-^Limbi well dof*.— 
ThettB.in© -93°. 

6 Hep".— Finewealh'.-flBlq 
loundO. 


„ 39 




99.48 


-IS 


10 10 17 


5 SB.O 






6.0 




J Rep-^-CIear weather. 


„ S6 




89. 6T 
99.79 
99. 8S 
99.48 
99.94 


-SS 

-ST 
-9Ti 
-18 
-M 


10 31 80 

10 flS 59 

11 86 96 
11 88 34 
19 99 


S 58.9 
S 50.7 
S 49.8 
5 90.0 
S 38.5 






7.3 
19.7 
99.8 
9.9 
8 le.s 


■■ 
■■ 


1 Bep-. — Clear VMtber. — 
Therm, in© -IB-. 

6Bep-. — Fine weatber.— 
Therm, in ©-16°. 

e Rep-.— ^Ralhcf ban.^ 
Thenn. in © -99°. 

7 Rep-.— Thiekwealh'.with 

mucb drift mow. Halo 

rotod©.-Th.inO-18i<'. 

7 Rep-.— FuwcleaiKealhr.— 
T)ienn.in© -9T'. 
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AT LOW ALTITUDES AND TEMPERATURES. 



Tabie IV.— containing THE SOLAR REFRACTIONS. kc-eofUinued. 


DATS 


BtroB. 


■nwra. 


APF»Bt 


Rtfnohui 


0-. 


nuiita 


1 


BBHARKS 


ISSS. 


Tb» 

ol-Dtj 


be« 


DtlM 


Feb. 90 


Noon 


»B.98 


-8S 


19 99 SO 


6 14.6 


L 




10.9 


HC 


re Bep-.— UmbiwelldaiDed.- 
Tbenn. is O -81°. 


Uu. I 




19. TS 


-86 


IS 18 1 


e 9.1 


U 




90.6 




8 Bep^.— Limbi well deflned^ 
Therm, in© -B9°. 


, a 




29.70 


-85 


18 8 


4S4.8 


L 




10.0 




8 Rep".— Halo rannd ©. 

Therm, in 0-B4". 


„ s 




S9.98 


-88 


U 8 97 


4 41.S 


U 




16.4 




T Rop".— Fine cloirlrMtbet.— 
Therm, in©- M'. 


H i 




80.10 


-8T 


IS SS 44 


4 45.1 


L 




19.3 




8 RepH^-Fine clear wealfaeT_ 
Therm, in © -94''. 


. 10 




99.81 


-91 


18 19 97 


S46.I 






8.8 




e Rep-.— Hu;,bul limb. tolb'r 

defined.— Therm, in © -16". 

T Rep".— Cdm ftne d«j.— ©'• 


» 19 




99.96 


-9S 


IT 89 19 


8 41.9 


U 




18.9 




limbi UemDlMi and ondnlaf . 
Therm. « f - S". 
t-15«. 


























99.90 


-16 


IT 98 4 


8 99.6 


L 




S.l 




ffl Rep".-aeai weWh'^-Limbi 
[ waidef-".— Ther.inQf+r. 


» " 




99.79 


-10 


18 19 9 


8 96.9 


V 




18.0 




l6Bep».-Clearw.ath'^Ll!»b^ 
I well drf<.-Ther. in 0+18". 


„ 18 




99.98 


-U 


IS ID 16 


8 IS.T 


L 


9.0 






f6Rep-.-HMr ft cloa*r-Lb'. 
I toftrtdeK— Ther.inO-S". 


» 16 




3D. SO 


-98 


19 6 90 


S 99.8 


U 




M.T 




6Bep".-Cle.t wMth'— Limbi 
weU def*.- Tber.in0-lO. 


» i' 




80.77 


-IT 


18 AT 40 


8 la.T 


L 




1.0 




/6 Rep-. Ha.j-^imbe well 

\ def*.~TheT. in - 14°. 


„ IB 




S0.T9 


-18 


19 St 9T 


S 91.8 


U 




16.3 




/6Rep".— FiDeW.-Limb.well 
I defl.- Th.in©verTTBr>able. 


» IB 




S).SB 


- 6 


19 44 SI 


3 LA 


L 




0.4 




re Rep-.— Fine clearw'.— Th. in 


» » 




SO. 10 


- T 


90 40 SO 


8 l.T 


u 




19.9 




f8Rep-.-Clear weath-.-Ther. 

1 in © Terr variable. 

re Rep" -diear weallf.-Ther. 

I in ©+19°. 


H SI 




80.08 


- 4 


90 80 68 


9 59.S 


L 









» " 




80.00 


- 9 


91 98 18 


9 S4.8 


U 




19.0 




'•iSLi"-}^-o[tS: 


B "< 




80.00 


- 6 


91 49 48 


S 8T.T 


L 




0.8 




6 Hep-^-Clew wealh'.-Ther. 
in © +10. 


„ 96 




99.90 


- 6 


SS 1 ST 


9 86.1 


U 




8.8 




6Bep---CWm buj t,'.~Um. 
«.lb'idef*.-Thr.in©+19». 


« 48 




80.00 


-18 


9S 46 


9 S6.I 


u 




7.9 




4 Sep-.— Fine «rth'.— Umb« 


» 99 




99.94 


-18 


94 19 4.S 


S Sl.T 


.. 




8.9 




6Bep"^-Fine we«th'.-4Jmbi 


» W 




S0.08 


-11 


94 SS 54 


9 95.8 






S.B 




5 B™".-J^ weath'.-^mb. 
welldetoed. 


«.;» 


UidD>. 


».,. 


+ 19 


I 18 S6 


99 5.8 


L 




4.8 




/SRep-^Fine ol' w'.-Limb. 
\ undetatinKbtjiwel] defined. 
U Bep" —Cleat weath'.- Ther. 
\ +18° OB the .e. ice. 






















Jane 9 




M.81 


+16 


1 41 81 


99 89.1 






ts.i 




» 99 




10.88 


+88 


9 4S a9.S 


16 6.9 






8.8 




8 B«p".^'ilke clear wMber. 
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OBSERVATIONS OP THE MERIDIAN ALTITUDES OP STABS. 



TABLE V. 


Containing the OBSERVATIONS of tbe MERIDIAN ALTITUDES of STARS, by 




the Index and Collimation Errors in this Instnimeut (by which the RefracUon of the Sim at 






North Fblar distance and Latitade of the Station. 


DATB 


^^ 


nMf*. 


BtMt 


CMpmdllt. 




bior 


K».»m 


189S. Not. 97 


89.55 


-n 


-Peg»i.. 


S4 66 SO 


84 46 40 


9 50 


Midaieatboriii.irire. 


,. M 


».7T 


-so 






34 46 40 


9 SO 




J. »fl 


».9a 


-90 






94 47 


9 10 


.. 


D«c. SO 


89.79 


-S8 




S4 56 SS 


94 46 50 


9 49 


. 


„ - 


».78 




Rigel... 


12 19 49 


IS 9 60 


9 59 


. 


„ 


89.7J 




■ OrioQu . 


S8 8 SS 


ST SS 40 


e 69 




» SI 


99. S5 


-40 


-Peg»i.. 


S4 56 SI 


84 46 40 


9 51 




,. 




-41 


Rij.1... 


19 19 5S 


19 10 80 


9 33 




.. „ 




-41 


a Orionu. 


38 3 S5 


87 Si 


9 8S 


" 


tin. JoD. s 


30.00 


-4S 


-P««aM.. 


84 ee 91 


84 47 


9 81 


Lover pMt ot viw. 


., * 


S9.97 


-40 






84 46 90 


to 11 


Uppn do. 


» 38 


so.« 


-ss 


.Oricaii. 


se 3 8S 


S7 54 19 


9 90 


Low«t do. 


" " " 










97 63 10 


to 99 


tlfpn do. 


lulmment. 
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OBSERVATIONS HADB WITH THE REPEATING CIRCLE. 
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TABLE VI. 


CoKTAiMifQ the OBSERVATIONS nude with the REPEATING CIRCLE to determine the 


Latitude of the Ohierrotory at Igloolik b; Meridian Obserrations of Stars abore and below 






DATS 


nmo. 




BtlrOkwnd 


«^ 


UMARKS 


ins. Jan. ss 


-39 




Aldobuui 


69 BO 4S.T 


HwT.-*tiaiiiuk»». 


,, s* 


-80 






es at 10.3 


ClMrwBUher. 


» » >9 


-ss 






as so Gi.i 


» 


>. » N 


-14 




Rlgd... 


es 31 1.1 


„ 


X B >0 


-W 




Aldebaiu 


69 90 98.9 


Hut. 


> »l 


-3) 






69 31 6.6 


„ 


Feb. tl 


-ss 




Rigel... 


69 31 0.8 


Clni wcathei. 


., 


-» 




-OrioaU..^ 


68 3D 67. 8 


. 


» » 


-u 






69 30 5S.8 


„ 


H 2* 


-n 






69 30 B9.e 


„ 


., » 


-ST 




Bigel... 


69 91 8.1 


» 


,. 1 BS 


-JT 




■ OrioDil.. 


69 31 S.I 


Rstbethtix. 


-, 1 " 


-41 






» 31 0.9 


Cleu wMdiM. 


» » 


-48 




Rini... 


69 31 3.8 


„ 


Mu. 1 


-40 




■ Otioaii. 


69 31 ».S 


Hnch wind nd drift mm. 


„ „ 


-40 




-Ly»... 


69 91 9.S 


« 


» 8 


-48 






69 91 0.8 


CiMI TMthEr. 


» « T 


-»» 






69 31 6.4 


„ 


>i » 10 


-ST 




Pwcjii.. 


69 90 M.S 


,. 


B 18 


-84 






SO 30 91.4 


» 


■ 89 


-88 




lUsnlf- 


69 30 S9.T 


" 
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ABsniACT OF THE LATITDDBS. 





TABLE Vn. 


CoNTAiiriirG (u ABSTRACT of the LATITUDES of tbe OBSERVATORY «t lOLOOUK, | 






Hum ir Bun 


Ki>.<>rOi>Hm>i«M 


UdtMk 




AldriwnD 




69 SO W.l 


Above tha Pole. 


Bigd 




n 31 3.1 


„ 


-Orion 




69 31 l.S 


- 


1?M 






Below Ibe Pole. 


B(«iilw 




■ 69 81 0.3 


Abore „ 


ftocron 






Below „ 


^ i 


8UI. 
ILL 


69 30 W.5 


SnwiMt M. DKUMtioM, pn Nmtkat Jlmamaek. 


1 


do 


do. 


89 SO t6.S 


do. do. potAMdk do. 





TABLE Vm. 




CoNTAimNo the MERIDIAN OBSERVATIONS with the Star Siriu with the Repealing 
SeabeingWfeet. 


DATE 


Tbm.. 


b™. 


Altladi 




TMmia 




IWI. 
Jm. 19 


-IB 


99.6T 


4SS 7,7 


11 o.e 


18.6 


Fine moderate ewa)i.~»Mi is fust Anran. 


» » 


-3S 


89.89 


* 83 98.8 


IS 64.9 


3.4 


Cleu wMlber. 


Feb. S 


-18 


80.86 


4 38 60. > 


IS 4B.S 


9.1 




» 16 


-45 


39.83 


4 19 43. a 


14 11.9 


68.8 


Hodenle CTeiim8.-Illtber buy »boot itu. 


• IS 


-89 


89.78 


4 18 S6.8 


18SS.8 


1S.8 


do. 


» » 


-89 


39.7S 


4 33 58.6 


18 46.8 


84.0 


do. 


» 31 


-31 


89.60 


4 88 S.S 


IS 8.7 


. 85.9 


FioeweathBc. 


» M 


-87 


39. S3 


4 31 80.3 


13 84.3 


17.4 


Fine t«Ia WMtber with light ckmd.. 


» 37 


-4S 


30.30 


4 88 80.8 


14 ID.3 


40.6 


FiMmodenite weather. 


Mu.lD 


-87 


39. 9S 


4 38 9.9 


IS 16.3 


16.4 


CkM weather. 
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OBSERVATIONS WITH THE BBPEATINO CIRCLE. 







TABLE IX. 




Ormtainilig the OBSERVATIONS upon the Star SIRIUS, made to the BailwaTd um) WtOward 


of the Meridian, with the REPEATING CIRCLE; arranged according t« the Apparant 


Altitudes 








An«MjiuiM«*. 


ObMrr-i 

B.firwUo.. 


...„,.. 


TIWBIf 


TihMbi 


UHUUU. 


a 86 81.3 


18 01.8 


30. S6 


-18 


Exceea 31. « 


Star E. of the Ueridian. 


8 IS 85-1 


15 38.1 


80. S6 


-IS 


„ 87.7 


« 


3 19 10. S 


1« 18.8 


29.73 


-39 


„ 19.8 


>. 


3 81 OS.S 


15 40.8 


89.88 


-28 


„ 14.6 




8 41 10 


15 87 


89.78 


-89 


Defect 10.8 


.> 


8 40 48.8 


15 01.8 


»o.a» 


-45 


„ 05.5 


... 


4 00 19. £ 


14 5S.5 


89.88 


-45 


„ 43.8 


.. 


4 07 SO. 1 


IS 66.1 


29-78 


-89 


„ 04.8 


» 


4 09 OS.S 


14 S3.S 


29.38 


-« 


„ 54.8 


.. 


4 10 56.3 


13 84.3 


30.88 


-18 


„ 10.8 


» 


4 SS 55.1 


18 01.60 


89.84 


-81 


„ 10.86 


Star on the Meridian (5 ob.) 


4 21 SO. 5 


13 M.52 


29.76 


-40.6 


„ 81.50 


„ (Sobser.) 


3 SO 46 


17 16 


30.65 


-84 


„ 53.6 


Star W. of the Meridian. 


3 07 83.7 


17 25.7 


30.65 


-84 


« 17.4 


.. 


8 54 56.3 


18 20.3 


80.65 


-84 


„ 84.8 


,. 



Note. — The meridian obaerrations of this star (Table VIII.) all give the tables in defect ; but when 
the same star wai obserred at different azimuths, the refraction of the tablet was in excess or defect, 
according as the star was to the eastward or westward of the meridian, as is shewn bj the above table. 

The star when observed in the direction of S.E. or thereaboota, was generally se^i through a ligbt 
haze or fog, arising from the ezbalationi from the sea, which was more or less opm during the whole of 
the winter in that direction. Towards the S. and S.W. it was generally clear, as there was land 
corered with snow in those directions. 
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ON OMBRTBD RBTEACTION. 



TABLES X. AND XI. 


Containing (he PIFFERENCE between the OBSERVED REFRACTION of the Star RIGEL 


Snm the TABL£6, and alw that of the Sun at about tbe same Altitude, in ot^ to abew Ibe 


difflsrence between the RefractioM of each. 


Tablb X. ERRORS of tbe TABULAR REFRACTION bj Ibe OTAR RIGEL. 


DITB. 


B«re- 


•nam-f 


Apiwil 


,.... 


BBHABKg. 


issa. 


, 




. . 


„ 




January S9 


-u 


».se 


18 19 


ExcesB 0.7 


8 Repetitions. Fine Weather. 




-BS 


as.fio 




Defect 0.8 


4 


» ** 


-87 


S9.SS 




Excess 8.0 


4 


,. '27 


-*3 


80.00 




2.8 


.. .. 


T*iit XI. ERRORS of tb* TABULAR REFRACTION by the BUN. 


DATn. 


tkmff 


—r. 


Ald»<U. 


T.U.I.. 


BIMAMEI. 


18S3. 


* 






- 




Februarys 


-87 


89. 7« 


10 54 


Defect 18.7 


L.L. 6 Rep. Fine dear weather. 


25 


-87 


29.83 


II 10 




, 15.fi 


L.L. 6 „ 


»S 


-19 


w.4a 


U 38 




9.9 


LL. 7 „ 


«7 


-80 


8s. 9« 


18 00 




18.5 


LL 7 „ 


.. S8 


-35 


89.98 


IS 88 




10. S 


LL S „ 


Hareh 1 


—86 


89.73 


18 S 




, 20.0 


U.L. 8 „ 


» 


-86 


89.70 


18 08 




, 10.0 


L.L. 8 „ 


3 


. ^83 


S«.«8 


14 08 




15.4 


U.L. 7 „ 


., 4 


-S7 


80. to 


18 54 




18.5 


L.L. 8 „ 


» 10 


—SI 


S9.S1 


IS IS 




8.8 


L.L „ 


., 1. 


~»9 


29.08 


17 82 




, 13.9 


U.L. 7 „ „ . 
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OBSEEVATIONS' ON BOLAR REFRACTION. 









TABLE XII. 






Containing the MEANS of ihe RESULTS of the OBSERVATIONS of Libdtkw^ 


NT FALHSa, 


to determiDe tbe SOLAR REFRACTION, ifitb the Altitude Instnunent hy Caaet. 1 


ippnMAnm.. 




Bu«Htar. 


OkMTTHlRl- 
ftMlo. 


BmtddHiTMK 




lb I'i 


- SS 


SS »S 


1 5 40 


Tables in defiwt 85 7 


4 0b8er. 


r 8 U.I. 

t 8 IX. 


13 81 


- S4.6 


S9 89 


S5 43 


15 89 


* .. 


/ S U.L. 
1 8 1-1. 


IS 41 


- SI. 5 


89 97 


54 8.8 


15 5 


* » 


; 8 v.t. 


17 5£ 


- 85.4 


89 89 


£5 54 


18 58 


7 „ 


/ 8 U.L. 

\ 4L.1. 


SS M 


- S3.S 


89 94 


51 S4 


18 49 




f 3 D.U 
I 6 LX. 


ar ss 


- 87.7 


89 90 


49 87 


18 81 


s .. 


/ 5 UJ. 
I 8 L.t. 


86 W 


— 81.1 


89 SS 


40 21 


5 50 


10 „ 


f S n.L. 

t 8 LL. 


44 IS 


— SO. 4 


89 90 


SS 58 


,87 


10 „ 


f 9 C.L. 

\ 1 tx. 


54 42 


- 85 7 


30 00 


35 19 


4 8 


IS ). 


r 5 u.1. 

t 7 Lt. 


1 £ 4S 


- 18.5 


SO 00 


aa 19 


8 88 


8 „ 


f 4 0.1. 

1 4 LL. 


1 14 4» 


- 84.7 


80 08 


so 53 


8 48 


8 >. 


r 4 n.L. 
t 4 iJ^ 


1 Bi 87 


- 84.0 


SO 08 


S9 18 


8 40 


5 „ 


J S O.L. 
I 3 L.L. 


1 85 47 


- 84.8 


80 01 


87 18 


8 3 


V .. 


; 4 CL. 

I 5 L.1. 


1 47 5 


— 80.4 


30 36 


85 86 


>• 1 47 


8 ., 


; 8 uo- 
I 1 li. 


1 SI S7 


— 85.0 


80 04 


84 4 


» 1 9 


8 „ 


8 U.L. 


S 8 17 


- 18.8 


89 88 


S3 81 


1 88 


8 1, 


f 1 U.L. 
1 8 LX. 


a 15 1 


- 18.7 


30 04 


81 84 


49 


r „ 


r 8 D.I. 

I 4 LX. 


8 SS SS 


- S'f 


80 84 


SO 88 


» 1 5 


♦ „ 


r I U.L. 

L 8 U. 


S 67 10 


- IS.O 


80 08 


17 54 


47 


s .. 


8 L.L. 


S 8 SS 


- 83. 


89 64 


17 8 


89 


* ,, 


S L.L. 


8 SS SS 


- 18.7 


89 87 


15 67 


87 


* n 


4 LL. 


3 4S 13 


- 89.5 


89 74 


16 7 


1 8 




f 1 UJ, 
I 1 L.L. 


8 M S5 


- 10.0 


SO 18 


14 89 


50 


1 » 


I U.L. 


4 51 11 


- S.O 


80 89 


IS 7 


88 


» „ 


f I U.L. 

t 1 LX. 



It eitended to Alliiadca gRMer tloui ibout five degteeij tbe 
Bd to Meridiu Olnerraihn *ith Ihe Repemiing Circle. 
S F B 
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TERBBirrRIAL REPBACTIOKS. 



TABLE 

T^RESTRUL 



1821. 

July 17 



Aug. S 



>1 » 
11§ „ 



Noon. 
Noon. 



89.70 
89.80 



ObHrTd EltnUon 
BtDipmloa 

or On UDrtHn. 



„ 5 SO. 8 
„ 1 40.7 
„ 4 4S.7 



Depr. 87 
„ 2 34 



„ 7 38.8 
„ 10 41.7 
„ 14 28. 7 
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TBRBBSTRIAL REFRACTIONS. 



xni. 

JlSFRACTINOS. 



RBMAHKS, Ac. 



By toot obBervationB vith circular tramit ; the alt. of tbe N.E. part of the horizon being 5' ss", 
and towards S.E., 6' so." 

B; four obBerrstioas with the dip lector, towards TS.E. and S.W. parts of boriaon. 



Ditto 



Ditto 



Ditto 



Taken from the fore-top of the Fury. 



Ditto Ditto DiUo Fore-top gallant-mast head. 

The thermameter in O at noon this day, stood aa high as 81° ou board, but when suspended 
from a pole perfectly detached, at + 60°. The day calm and cloudless ; objects upon the 
horinn were much distorted by refraction, causing the ice to assume a great variety of shapes, 
but generally of innumerable pearpendicnlar columns, so that the ships appeared surrounded by 
a distant wall of ice, making tbe distant horiam to appear at an elevation instead nf a de- 
[ffession, as the obserrations shew. Hvm the mast-head the appearance of the ice was very 
singular, for besides the distant horizon hanng so great an elevation, yet the ice at about a 
mile distance from the ships, aj^ieared considerably depressed, causing the surface of the ice 
to be concave, gradually sloping down from the ships, and becoming elevated as it approached 
the boriain. Itie sbipa were closely beset with ice, and no water in sight. 

By a mean between the observations of Captun Parry and Hr. BuShnan, on the ice wi^ false 
horizon, tbe apparent altitude of the O 'a L.L. was 48° M' 4/7" close by the ship's side ; at the 
same time tbe same limb of the sun was observed by myself from the ship's gangway to be 
46° *3! 58" above the visible horizon, (which was a close and well-defined line of ice.) The 
tberawmeter freely suspended in the O + 7*" Fahrenheit. 

In the same way as the above. 

Id the same way as the above. A dark " sea blink" upon the horizon under the 0, and some open 
water between horizon and ship. The horizon was not distorted in the usual way, but was a well- 
defiued line of ice all round. 

Observed with artificial horizon upon tbe ice by myself and BIr. Hooper from the ship's deck. No 
af^tearance of extraordinary refraction. Some little open water in sight. 
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TERRESTRIAL REFRACTIONS. 



Tahlb XIII. TERRESTRIAL 



18S1. 
Aug. 6 



Depr. 1 4S 



1SS8. 

Mar.SS 



! f At the ObwmMn, 
I WioUrlikod. 






M M 
SO 87 
80 29 
80 29 
80 81 
SO 84 



7 SS.O 
B 80.5 
S 51. S 
IS 40.0 
Ifi 40.0 
Eler. 2 4.0 



8 59 
fi 5.5 
« IT.S 
18 « 

IS « 

Ezc". 5 88 



Depr. 5 3 
S 5S 



2 23 
i 19 

2 25 



» 15 

1 9 
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TBBResTRIAL RBFIUCTIONS. 



REFRACTIONS— confiitwd. 



By a rompariMn of the ^>parent Kititude of Iba O'l limb 1^ Captain FaiTf, on tbe ice with artiA* 
cial boriH)n, with the obgerved altitude of the same limb above the ice Korixm, observed from the 
ship's gangway by myself Ships closely beset with ice, bat no partJctilar appeanoce of 
refraction. 

By comparing the mean of six altitndet of tbe 0'b lower Ifmh OTsr the visible sea borina, with the 
neaD of six simultaneons obaervattons by Lieutenant Palmer with artificial horizon. The boriaon 
a weU-defined line of ice, and DO open water in sight; the O bright and horiaon (tee from haie; 
dierm. exposed to O ~ 14° Fahrenheit. 

By the same meUiod as before- Six altitudes over the ice horiion by Uentenant Falmo-, and six 
altitudes with the arliAcial horiion. Light breezes from W.N.'W. and clear. 

By a comparison of the compnled, with the observed altitude of the O 's LL. Tbe boriaan a tole- 
rably weU-defined line of ice ; tbe O bright and weather dear ; thermometer in O + 3^^ ; light 
breettsN.W. 

By tbe same method as above ; a mean of Ave observations ; thermometer in — 3^°. 

Ditto. ENtto. Thermometer in — 7^; horiaon free from haae. 

Ditto- Ditto. No water in sight. 

Ditto. Ditto. Clear weather; no haze upon borixon. 

Ditto. Ditto- 

By tbe same method as above. A white fc^-bank upon the boriaon, extending ahoat 10° in altitude ; 
but the horison wdMeflned, the fog probably denoting the presence of open water a little 
beyond the extent of the visible boiizoD, although none in sight. Thermometer in -{- S°. 

Qondy weather, but boriion tolerably deAned. Thermometer in O + S°. 



■nt Palmer, with artiAcial hmiion, compared with my own altitudes of tbe 's L.L. over the 
ioe boriaon wfaidi was well defined ; three observatioDs each ; dearwealber and nmdi open water 
between the horiion and place a[ observation. Thermometer in + 7°. 

Lieut. Palmer over the ice horiaon, and myself with artificial horiion as above ; mncfa qien water. 

Ditto. Stiffbreeae, with much snow drift. 

Lieutenant Palmer with artificial horis>n, and myself over sea boriioD, which was faint and distant. 



,y Google 



TBARBSTBIAL BBPRACTIONS. 







Table XIIL- 


— TERRESTRUL 


DATS. 


x- 


B*n..H. 


inSkad*. 


iben 


OWmd BUnttM 


'^C 


Tilnbrniilii 


smiAiioN. 




April 1 


H. 

I P.M. 

II )» 


89.06 


-• 




Depr.19 6S 
„ 81 18 


' " 


Def. l« 18 

„ 17 88 


\ Winter WMd.' 














" ■ ■ • 




" ■ ■ ■ 


" 






s « 


S9.07 


- 6 




„ IS 84 
„ 16 84 




„ 18 SO 
„ 12 


" 




„ e 


H .. 


29. 68 


+ 8 


14 


n 1 SI 
„ 1 


S 84 


Exc8-S 13 
„ S 38 


■- 




„ 10 


9i X.H. 


s».a4 


+84 


80 


„ 8 84 


8 8S 


DeT. 8 


fFrom* hill on Winter 
\ Iiland. 




„ „ 


o|p.u. 


20.98 


+88 




„ 7 58 




Exo^O 40 


" 




« .. 


*6Y„ 


29.68 


+82 




„ 7 37 




„ 56 


" 




» 17 


10 A.M. 


89. &I 


+ 18 




» 7 69 




„ 83 . 


" 




.. » 


1 P.M. 


89. 68 


+24 




« IS 49 




Def. 4 17 


„ 




» 18 


fljA.M. 


89. 09 


+20 




„ 7 18 




Exce-1 14 


•■ 




» « 


I P.M. 


89.72 


+ 28 




„ 16 15 




Def . 6 43 


„ 




.. .. 


54 „ 


89.76 


+ 87 




» 7 46 




Exce-O 46 


,, 




„ 19 


«}A.H. 


89. S7 


+ 17 




i> ft IS 




D«f'. 41 


„ 




.. „ 


1 P.M. 


89.78 


+S»J 




„ 8 87 




Gzce^O S 


.. 




/ 
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TBRREtTFRIAL REFRACTIONS. 



KEFBACnOSS—ctmtmved. 



lieotenuil Palmer orcr sea faorixon, «ompu«d with my own, with artificial borinn, three obserrBtioM. 
Hy own observatioiu over 8«i horixMi, compaied with Lient. Palmer's, wiA artificial borium, do. 

A white T^xnir over die horiion wEiidi was tolendily defined ; no water in sight ; the san Iwight, 

asd weather clear and fine. 
Altitudes by Uent. Palmer orer the sea hOTlaon, compared with my own, with the artificial borison. 

Ditto. Ditto. Ditto. 

A conaidentble quantity of open water uean, bnt none between the borixmi (which was a well- 
defined line of ice,) and place of obserratioB. Weather, moderate and dondy ; light bieem 
from S.W. 

By a comparison of the obserrations of lient. Palmer, with those made vrith dte artificial faoriaon, 
by myself. 

Ditto. With artificial horizon, and my own over the sea. 

The borism ja^^ed with ice; O bright and clear; no ban on the boriaon nor water in right. 

Thermometer in O + S°. 
By a mean of five altitudes of the O 's lower limb over the ioe horizon, and oompand with the com- 

pnled. Pine calm morning ; boriion distinct and weU-defined ; very little water in right. 
White fiying donds with fresh bree» jnm W. and fine weather ; mndh qien water between the 

horiion and {dace of obaervation. Thamometw in 4- 84°. 
In tbe same way as the above ; horix>n ratber baxy bat well-defined ; no open water ; die land 

appeared mncb refracted, altboogb these observationB agree with tbe tables neariy. 
Ill the same way as the above ; nrach ban npon the horizon, hot tcderably distinct ; do water in 

right Thermometer in O -f 84°. 
Iq the same way ; modi water in sight, particnlariy nnder Q. 

IXtto. Clondy weather, and some base upon the horiaon, and a little open water, bnt 

none nnder O , 
A considerable quantity ttf water in the direction of tbe O . Hazy, thick, clondy weather. 
Kne dear weather, and a little open water in sight 
Gondy with small light snow at times ; some open water, bnt none nnder O . 

Warm fine day ; thernuaneter + 86° in O ; clondy at times. Distant land ^ipeared mndi distorted 
by refraction, although the observed dip agrees nearly with tbe tables. A little water mder ©. 
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TBUnSTRlAI. RBFR&CrtONS. 



Table XIU. TERABSTRUL 


DATB. 


Tli»o( 
DiJ. 


BlrWW 


Tbcmo- 
liSkMl*. 


8». 


Df iht Horitoi. 


Di|k 


nbiUctHpla 


snvAnoN. 




18SS. 


m. 




o 


tm. 


, „ 


' ,- 


. - 






A,».w 


6 VM. 


».M 


+in 


SO 


Deft. 6 18 


8 88 


Ekc-. 8 19 


FK(«»hiHoBWilW.Ii. 




Majto 


10(A.k. 


i».7* 


+ 33 




» 9 « 




Def '. 83 


» 




■rt « 


SM^.M 


fi9.7« 


+89 


• ■ 


„ 18 £4 




•> 4 88 


1. 




„ 13 


10 A.M. 


29.87 


+ 27 




,> 9 18 




,» 40 


» 




» 1'* 


H „ 


29.81 


+ 44 




» 9 88 




„ 68 






■» 1. 


SjP.M. 


29.75 


+36 




„ 18 17 




„ 3 45 


» 




« «8 


10 A.M. 


29.98 


+ 40 


£8 


„ 8 59.3 
» 4 SO 


4 88 


Exe". «.4 
Def>. 1 


Cft.ft«.*imerldMrf. 




.. « 


9 •> 


«9.64 


+3* 


80 


.. 9 37 


8 88 


„ 1 5 


Proai the hill u before. 




n .. 


• ».B. 


S9.94 


+«6 




„ « 




E«". 8 38 


i, 




June 3 


3 „ 


29.88 


+43 




» 8 81 




„ 11 


.. 




.. 4 


1> A.M. 


89. TO 


+3« 




n 8 43 




Def'. 12 


» 




» >. 


»88*„ 








„ « 4 




Exe*. ss 


» 




» « 


3 P.U. 


89.70 


+40 




„ 8 £4 




Def. 88 


,. 




.. 7 


» A.M. 
9 4',, 


».6S 


+45 




„ 9 S 
„ 9 S« 




„ 35 
„ 44 


" 




X 6 


9 )• 


£9. £8 


+87 




„ 8 38 




„ 6 


.. ■ „ 




.. .. 


9 4',, 








„ S 83 




Exc". 6 


» 




.. » 


3 P.M. 


29. £S 


+82 




„ 6 46 




„ 8 40 


>, 




t> >. 


n ., 








„ 6 




„ t 38 


» 




.. 9 


9 A.M. 


89.60 


+86 




„ 10 88 




Deft, t 50 


., 




.< » 


10 „ 






in 


„ 2 as 


4 


Bxc-. 1 88 


FramlbeHecla'sdMk. 




„ » 


Noon. 


S9.43 


+ 89 




„ S 19 




„ 41 


,. ' 






3 P.M. 




+ 38 


so 


„ 6 4.5 


9 38 


„ 1 47 


From Uie hill. 


















Digitized by' 


I^oogle 







TBItBEmtAI. BBraAGnOHS. 


m 


RXnUCrtONS-cvnfiiiwid. 






BBHABK9,*c. 






C!tond]' weattW ; a little opea wAtfiT Mnder ® . 








A Uttle open water ; hornon distkct and veU-defiaed. 








Ditto, bat noitennder 0. 








No open water ; dear weather and horizon wd-4efiiwd. Thermometar etpomA to Q -h »•■ 








Hazy weather ; a light fi>g bank upon the borhon. No open water. 








Fine dear weatter ; a white &g npon the horinn- Ditto. 


paH 






oflkaliorinii. 














Fine dear weoOa. Ughl been fiom W. 








Ditto. Ditto. 








«iiek open mler. ligU bmns from 8.W. and luQ. 








Ditto. Moderate breezes frooi N. and cloudy. 








Ditto. Ditto, 








A link open wuer. Fine oleu weatlier; lighl wioi. from N.W., ud cloud;. 








Ditto. Ufbbreezel from N., and clem irc«|ier. 








Ditto. Ditto- 








Mich open water. Uoderatebreeae! from N.W. and dond;. 








Ditto. Ditto. 








Ditto. Cloudy weather. Fresh breeiee from W. 








Ditto. Ditto. Ditto. 








Ditto. Fine dear weather i fresh breeas from N. 








Mnch open water ; hut an ice horiton under O . Fresh breeKs from N. and fine. 
















Ditto. Ditto. Ditto. 
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TBHRESmtlAI REFRACTIONS. 



KtSPBAffttOiSS—continued. 



A little open water ; but an ice horiion under 0. Hoderkle breeKs from N. and ckiud;. 

Ditto. .Ditto. Moderate bieeies froia N.W. and dear ti 

Much water, very little ke upon die boriion. Moderate and dondy. 
Very little wat« ; dond; weather- 
Mnch ttpea water ; some loose ice upon the boriion. Moderate breezes from N.W. and dondy. 

Ditto. Ditto. 

V«7 little water ; an ice boriam. Clood; weather. 
No open water. Ditto. Ditto. 

Modi open water, bat sn ice horina. Light breeaes from W. and cloudy. 

Ditto. Loose ice upon the borixon. Hai; weather. 

Much open water, but on ice horizon. Fresh breeies and doudy. 
Ditto. Ditto. Hazy weather. 

Ditto. Ditto. Fine dear weather, and boriion well-defined. 

Ditto. Ditto. Ditto. 

Much op^i water ; loose ice npou horiion. Fine dear weather, and moderate breeze from N.W. 
Ditto. Ditto. Ditto. 

IKlto. Ditto. Ditto. 

Mndi open water; horizon ill-defined from loose pieces of ice. Haqr weaAer, light breeie iTom S. W. 
No open water in sight ; ao ice faoriain. Hazy weather, and fresb breeae from' E.N.E. 
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TBBRESTRIAL REFRACTIONS. 



XIV. 

TERRESTRIAL REFRACTION with the REPEATING CIRCLE. 



Fine weather ; rery light hreeie from S.W,, and rather clondy. 
Moctovte and cloudy evening ; light breeze from S.W. 
Moderate and clondf ; light breeie from W. Halo rcnmd the snn. 
0ond; and overcast; very light breeie from S.E. 
Moderate breeae from N.W., and dondj weather. 
F^esh breeie from N.b.W., and cloudy weather. 
Light breeie from W., and clear weather. 
Light breeie from S.W., and dear weather. 

Ditto. N.W., Ditto. 

Ditto. N.. Ditto. 

Calm, and fine weather; distant land qipeared mnch distorted by refraction, thenu. in smi + 40°. 
Very light breeie from N.W., and ckar weather ; thermometer exposed to sun + SS° 
Moderate breeie from N., thicli foggj^ weather with small snow occuionally. 

Ditto. Rather clearer than in the morning. 

Fresh Iweeie from N.b.W. and dear weather ; thermometer + 80° exposed to the sun. 

Ditto. Brilliant halo and mocL suns. 

Fresh hreen from N.W., with snow ; thick dondy weather. 
Fresh breeie from N.W., and dear weather. 
Clear weather ; light hreeze from N. 
Ditto. Ditto. 
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ABSTRACT 

or 

EXPERIMENTS TO DETERMINE THE VELOCITY OP SOUND, 

AT LOW TEMPERATURE. 



These Experiments were made by obsemng the number of beats made by 
three pocket chronometers by Arnold, during the interval between the report 
and the flash of a six-pounder. For this purpose, base lines were determined by 
several actual measurements upon the Frozen Sea, at both the Winter Stations. 
The gun had an elevaUon of about l(f, and was directed tovrards the observers, 
which were Captain Parry, Lieutenant Nias, and myself; and the observations 
denoted by the letters P, N, and F. 

TIm Ezperimaits urked {aj wete nude irith • diionometer making s liMta in 3 Becondi. 
« 0>J » » .. a » 9 „ 

» CO .. .. .. « '.. « « 

The following Tables present the whole of the Results. 
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239 



The foUowiDg are the results of the foregoing observations, arranged according 
to their temperatures, and also upon the suppositicm that the accuracy of each 
day's obserrations, is in the joint ratio o£ the number-of guns fired, and the 
number of observers. 



I^.«^. 


HoaTilMlU'iwSwoHl. 


- 4°1.« 


sas.S feet. 


- 88. S 


1011.8 „ 


- sr.i 


.1009.8 ,, 


- 81.0 


1081.0 „ 


- «.0. . 


108S.S „ 


+ 83. S 


1060. B „ 



By comparing the observations made at the temperature of — 41^3, with 
those at + 33°.3, it appears that, between these limits, the velocity of 
sound per second diminishes, as the temperature of the atmosphere di- 
minishes, at the rate of 1.136 foot, for each degree of temperature. From 
experiments made by Mr. Goldingham at Madras, during the summer months, 
it appears that at + 87° Fahrenheit, the velocity per second 1158.7 feet, by 
comparing this result with the observations at — 41.3, the velocity is dimi- 
nished at the rate of 1.35 foot, for each degree of temperature, supposing the 
change of velocity proportional to the change in the temperature. 

The Experiments on the 9th February, 1822, were attended with a singular 
circumstance, which was — the officers' word of command "fire," was several 
times distinctly heard both by Captain Parry and myself, about one beat of the 
chronometer t^er the report of the gun; from which it would appear, that 
the velocity of sound depended in some measure upon its intensity. The word 
" fire" was never heard during any of the other experiments; upon this oc- 
casion the night was calm and clear, the thermometer 25° below zero, the 
barometer 28.84 inches, which was lower than it had ever been observed 
before at Winter Island, Upon comparing the intervals between the flash 
and report of a musket with the gun, upon other occasions, there appears to 
be DO assignable difference. 
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ON THE ANALYSIS OF THE ATMOSPHERIC AIR FROM 
- THE POLAR REGIONS. 

The air. the subject of these experiments, was collected in two glass bottles 
closed by caps, cemented in the usual way, with brass stop-cocks ; it was 
analyzed by Mr. Faraday of the Royal Institution, and the following are his 
results: 

100 of air from one t>ottle gave, hy Doberiener's Eudiometrical 

process 80.884 of oxygen 

Another experiment with the same air, g&ve S0.4S per cent of oz^en 

At the Bame time, 100 of air from the atmoepbere of the Labo- 
ratory, by the same process, gave SS.04S of oxygen 

Again 100 of air from the other bottle, gave 80.7S 

By another experiment 80.8S 

At the same time lOO of air from the Laboratory gave . . . Sl.SS 

The following is a copy of the letter accompanying the foregoing analysis. 
Royal JnttituHm, ISA Febrvarg, 18S4. 
DxAK Sib,— 'I send yon an account of the air which yOQ gave me for examinatioo. There 
it a decided and constant difference between it and ibe air of this place, which difference cannot 
depend on errors in the e^terimenttr. Perhjqs yon will be able to recollect the circumstance* 
nnder which you collected it. If the mode by which it was obtwned and preserved until itreached 
this place be unexceptionable, then the difference between the Polar Air and that of this climate 
will be established, at least to my satisfaction. — I am, Dear Sir, Your's very truly, 

To Rev. George Fuher. (Signed) H. FiaiDAv. 

I have merely to state, in reference to this letter, that the circumstances at- 
tending the collecting of the air were simply as follows: the bottles in which it 
was preserved had been open the whole of the winter on shore, at the observa- 
tory at Igloolik, at the last winter's station, and were closed in the spring; they 
were then packed up in oakum by myself in a chest, which was opeued by 
Mr. Jones and myself in bis shop at Charing-Cross, and by him sent immedi- 
ately to Mr. Faraday for examination. There had not been a tire in the place 
in which the bottles were kept for a considerable time before they were 
closed ; so that I conceive the air was collected in as unexceptionable a way 
as could be. 

It appears from a mean of the experiments, that the {ur in the bottles con- 
tained 20.5885 per cent, of oxygen, and the atmosphere in Laboratory of Royal 
Institution at the same time, 21.9625 per cent., which exceeds therefore the 
quantity of oxygen contained iu the air of the Polar Regions, by 1 .374 per cent. 
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ON THE EFFECT OF COLD UPON THE GASES AND 
DIFFERENT SUBSTANCES. 

The gases experimeDted upon, were confined in long cylindrical Tessela of 
thin glass, hermetically sealed. Other specimens of the gases were also sent 
out in large glass spheres, and condensed by pressure, to render the circum- 
stances of the experiments, when combined with very low temperatures, more 
favourable; srane of these spheres were provided with stop-cocks of brass, 
and the others of glass, which circumstances are mentioned in the experiments ; 
and to prevent mistakes, all the vessels had the names of the gases they con- 
tained, engraved upon them with a diamond. The results here given, are 
those occasioned by simple exposure to the atmosphere (unless stated.) The 
vessels before exposure, were wiped perfectly clean and dry upon the outside. 
and the spots and blemishes in the glass, or any particular appearance within, 
(if any,) were carefully written down ; so that no effect upon the gases should 
be registered, but what was due to the change of temperature. It may be 
observed here, that a minute crystallization appeared in everyone of the vessels 
upon the exposure to low temperatures; which may, in some, have been 
occasioned by some previous humidity in the vessels, although every precau- 
tion was taken in filling them in England to prevent it. However this may 
be, I have given the appearances and circumstances connected with them as 
well as I was able, so as to enable others to form their own judgment. 

Sulphurous Acid Gas, 

Upon exposure to — 26° Fahrenheit, is condensed into a perfectly white 
fluid ; when exposed to — 40°, the condensation is increased, and the liquid 
runs in streams down the sides of the vessel. Two or three drops of a 
brilliant orange-coloured fluid was also formed, together with a minute scat- 
tered crystallization upon the upper part of the vessel. 

Nitrous Acid Gas, 

CoffDENSED by pressure in a glass sphere, after exposure to —26° Fahrenheit 
becomes colourless, and is formed into a brilliant yellow-coloured fluid at the 
bottom of the veusel, of the appearance and consistence of thick oil ; at — 40°, 
part of this fluid was frozen, and formed into brilliant yellow crystals; much 
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242 EFFECT OF COLD UPON OASES. 

crystallization also forms upon the upper part of the vessel, without colour, 
which dissdves at — 20°. When the tubes contaiDic^ this gas (in a gaseous 
state), are kept firom the light at the temperature of - 46*, althou^ the fluid 
is formed, yet it is not frozen until it is brought to the light. 

SiLiCATED Fluoric Gas 

Was not affected by the greatest degree of artificial cold I could produce, 
by means of a mixture of alcohol and snow, combined with a natural tempe- 
rature of 45° below zero. A few white depositions on the sides of the ghss 
tubes took place during the voyage. 

Carbonic Acid Gas 

Was not rendered fluid when tried as above, but several detached spots of 
tree-shaped crystallization, upon different parts of the tubes, forms at very 
low temperatures, which is not the case at temperatures above zero. 

AUHONIA. 

After three days exposure to — 26° Fahrenheit, the gaa contained in the glass 
sphere, in which it had been condensed by pressure, was found to be in a 
fluid state on the npper part of the sphere, in small globules; but there was 
no liquid formation in the glass cylinder containing this gas, nor any appear* 
ance of crystallization in either. Upon exposing both of them to — 40", the 
liquid formation in the sphere was much increased, and ran down the sides of 
the vessel upon moving it. There were also formed seven or eight spots of 
beautiful clear bluish-green drops of fluid, together with an irr^lar streak of 
crystallization upon the upper part of the vessel. In the cylinder was a sUght 
appearance of moisture, like that caused by breathing, but no crystallization : 
this, therefore, appears to be the temperature nearly at which this gas assumes 
the liquid form, when not assisted by pressure. 

SuL. Htdrooen. 

Upon exposing this gas in the sphere to —45**, there was exhibited, at the 
bottom of it, a daik-coloured gaseous fluid, which disappeared immediately 
the finger was applied to the vessel. There was much crystallization upon 
the upper part of the vessel, which also disappeared upon bringing it into a 
temperature of about zero, without assuming a liquid shape. By exposing 
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this gas to the cold dnring the winter, a great many black depositioDS took 
place upon every part of the vessels. 

OtEFiANT Gas. 
No difference of appearance in this gas, with the greatest degree of cold pro- 
duced, excepting a very minute crystallization upon the upper part of the 
tubes. 

Nitrous Oxide. 

After three days' exposure to a temperature of 40 and 45* below zero, a 
long drop of fluid was formed upon the top of the sphere, colourless, of a 
thick viscid appearance. A minute crystallization also takes place of the ap- 
pearance of flies' legs, and by rubbing the vessel with a silk handkerchief (of 
the same temperature), they move about with great rapidity from the electrical 
excitation., produced by the friction: they disappeared at a temperature of 
about zero. 

NiTBic Oxide. 

After a considerable exposure to ~ 45", no change took place, excepting a 
minute crystallization upon the top of the sphere. There were some round 
Muish-green spots also upon the bottom of the vessel, but as the atop-cock 
was of brass, it probably might have arisen from some action upon the metal, 
as the same appearance was not exhibited in the cylindrical vessel containing 
this gas. 

Fluoric Gab. 
After expoung this gas three days in a temperature of — 26*, in a glass 
sphere, several white patches or depositions were formed in different parts of 
the vessel, and also one at the bottom of the sphere, of a dull greasy appear- 
ance, like a drop of melted tallow, which after three days' exposure to between 
40 and 45* below zero, became clear and transparent, and a condensation in a 
liquid shape took place upm the top of the vessel like that caused by breath- 
ing, but not in quantity sufficient to run down the sides of the sphere. There 
was no appearance of any liquid formation, in the glass cylinder containing 
this gas, nor was there the least appearance of crystallization in either. 

OXTORN. 

No alteratiCHi appeared in the vessels contmning this gas, though exposed 
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to — 47° Fahrenheit, excepting a small patch of crystallization upon theupper 
part of each of them. . 

Chlorine. 

This gas, contained in the cylinder, became quite colourless when ezpwed 
10 — 45* Fahrenheit, but no appearance of any liquid formation nor any crys - 
tallization. But in the sphere into which it was condensed by pressure, it 
was formed into a bright yellow liquid when exposed to — 26', with a consi- 
derable quantity of crystallization upon the upper part of the vessel; on 
bringing it into an atmosphere at the temperature of — 20°, the yellow liquid 
assumed the gaseous state, and the crystallization remained ; but upon applying 
the finger to the sphere, this rapidly diminished, and the crystals, during the 
time of their dissolution, were surrounded by rings of a clear colourless fluid, 
which also quickly disappeared. Upon exposing, however, the sphere after 
wards to — 20°, it appears that the crystallization will not form at that tem- 
perature, but the gas becomes almost colourless. 

MuBiATic Gas. 

After exposure to — 26°, a long drop of yellow was formed upon the top of 
the sphere into which this gas condensed by pressure. At — 40°, several 
large drops were fonped upon the top of the tube. In the cylinder contain- 
ing this gas, DO liquid formation appeared at — 45% nor any crystallization in 
either of the vessels. 
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EXPERIMENTS TO DETERMINE THE EXPANSION OF AIR, 
AT LOW TEMPERATURES. 

For this purpose was used a g^lass cylinder of 1.7 inch in diameter, 
and 2.6 inches in Length; into this was fitted a long tube or stem of 
ten inches in length, and nearly half an inch in diameter, graduated into 140 
equal parts. The cylinder was also fitted with a ground-glass stopper, for 
the purpose of filling it readily. The relative capacity of the whole, and the 
several parts of the stem, via., every ten divisions, were determined by many 
trials, by weighing the contained quantities of water and mercury. By 
inserting the extremity of the stem into mercury, (the stopper being securely 
fitted,) and carried from a warm atmosphere into a cold one, the mercury 
rises in the stem, till the force of elasticity of the contained portion of air, 
together with the weight of the incumbent column of mercury within the stem, 
is equal to the pressure exerted by the atmosphere without. The vessel was 
fitted to a stand, so that the end of the stem could be immersed into a basin 
of mercury at pleasure. When the whole, therefore, had acquired a steady 
temperature in a warm atmosphere, a delicate mercurial thermometer was 
introduced into the centre of the cylinder by means of the glass stopper, and 
the temperature of the air within determined ; the stopper was then slowly 
fitted in. so as to cause do depression of the mercury iu the stem below the 
surface of that without. In this state, the height of the surface of the mercury 
was carefully read ofi* upon the stem, and then gently taken into the cold; and 
after it had been exposed long enough to acquire the temperature of the 
atmosphere, the height to which the mercury in the stem had risen was also 
read off. By knowing the capacities to the corresponding parts of the vessel, 
the ratio of the densities of the contained portion of air, before and after ex- 
posure, is known. As the air within the cylinder is under a pressure equiva- 
lent to the height of the mercury in the barometer, minus the height in the stem, 
above tSe surface of the mercury without ; to reduce therefore the density 
thus determined, to what it would be under the atmospheric pressure at the 
same temperature, we must increase it in the ratio of the compressing forces. 
Or if A and a. be the spaces occupied by the air, before and after exposure, 
the height of the mercury in the stem above the level of that without, B the 
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height of the barometer at the time, and d the density of the air required under 
the preBSure, B, then the bulk before exposure, being equal to unity; 

As all the experiments made with this apparatus are nearly at the same tem- 
peratures, it will be suflScient to take the mean between the observed heights 
of the mercury within the stem, and also the corresponding temperatures, 
and compute it as one result. By a mean of fifteen different trials upon diffe- 
rent days during the last winter, it appears that at a mean temperature of 
+ 5d°.5 Fahrenheit, Barometer 29.946, that the space occupied by ,the air 
before exposure Was equivalent to 2059,854 grains of distilled water; and 
the same portion of air at the' temperature of — 34''.5 was equivalent to a 
space of 1924,261; the height of the mercury in the stem, above the level 
of the mercury without, being 3,702 inches. Both the glass cylinder, and 
the' observed height of the mercury, in stem, require each a small correction, 
to reduce the experiments to the same temperature. According to General 
Roy, a glass vessel of the capacity of 10,000,000 will become 10,000,129, by 
an increase of 1° Fdirenheit in the temperature. And by my own expe- 
riments it appears, that the rate of expansion of pure mercury from near its 
freezing point, to the freezing point of water, is' about ^iz^^ P^^ of its bulk in 
glass vessels. By applying these two small corrections, the space occupied by 
the air after exposure was mote accurately represented by 1922,03, and 
under a pressure of 26,210 inches: but which reduced to the mean height of 
the mercury in the barometer, cur. 29,946, becomes 1682,24. 

It appears therefore, from the whole, that a volume of air at the tempe- 
rature of + 55''.5 Fahrenheit, equivalent in bulk to 2059,854, will at the tem- 
perature of — 34°.5, occupy a space equivalent to 1682,24, under the same 
pressure; which is about T^th part for 1° Fahrenheit. The same conclusion 
is obtained, by taking a mean of the results deduced from the experiments 
computed separately. 
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EXPERIMENTS UPON THE EXPANSION OF METALS. 
AT LOW TEMPERATURES. 

These experiments were made with bars of different metals, of ten feet in 
length, xnz., cast iron, wrought iron, steel, hammered copper, cast brass, and 
plate brass ; they were placed parallel to each other, about two inches apart, 
in a strong case made of two-inch deal, eleven feet in length. Each of the 
bars was attached, by means pf a screw, to a transyerse iron bar 6xed to one 
extremity of the case, the other ends being left that they might expand or 
contract according to circumstances. To each of these moveable ends of the 
bars was attached a finely-divided vernier, each moving in a corresponding 
dove-tailed groove in a large brass plate firmly screwed to the same end of the 
case, and upon which was graduated a scale of inches divided into tenths ; 
these divisions -were edso subdivided by the verniers into hundredths : by this 
means any relative change in the lengths of the bars might be observed with 
great distinctness, to less than 1000th part of an inch. For the more perfect 
observing the coincidence of the verniers with the divisions upon the fixed 
place, a microscope was attached to the instrument, which sliding upon a 
transverse bar, and having a motion parallel to the bars themselves, could be 
brought exactly over either of the verniers. 

The bars were about three-quarters of an inch in breadth and depth (excepting 
the cast-iron one, which was somewhat larger), and were supported in several 
places by pieties of wood fixed within the case, cut so as to receive them, 
allowing sufficient room for a slight lateral moUon, so that their motion length- 
ways should not be in the least obstructed. They were nearly adjusted 
(with the exception of the cast-iron one) to the same length, viz. ten feet, at 
+66" Farenheit, at which temperature the zeros upon the verniers nearly coin- 
cided with the zeros upon the plate. It was intended to adjust them accu- 
rately to the temperature of +62*, but the warmth of the weather, the number 
of persons in the room, and the haste necessaTy in framing the instrument, 
previous to the sailing of the expedition, prevented it. Subsequent examina- 
tions of the bars at very steady temperatures, rendered any dependence upon 
this adjustment unnecessary, although the range of temperature was not 
quite so great 

As the accuracy of the results obtained with this instrument must neces- 
sarily depend upon the ends of the bars, which were screwed to the transverse 
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bar, remaining in exactly the same position with respect to each other, I had 
a coDtrivance very neatly constructed by the ship's armourer ; which was, a 
strong bar of copper fixed in a transverse direction exactly over the heads of 
the screws (by which the bars were confined), but at the same time perfectly 
detached from them. In this transverse bar, and over the others, were made 
square holes, two sides of which were chamfered or sloped off to a fine edge 
and polished, as were the corresponding parts of the other bars over which it 
was fixed. Upon these edges were made fine marks at right angles to the 
bars, by means of a sharp steel point; correspondiog ones also were made 
upon the bars themselves, and by means of a sliding microscope attached to 
another transverse bar, the coincidence of these lines were observed before 
and after the readings of the verniers at the other eod of the case were taken. 
They at all times, however, perfectly agreed, and coiocided exactly, after the 
arrival of the instrument in England. The necessity of this precaution was 
first su^ested to me by a curious circumstance which takes jitace in the con- 
traction of the metals at very low temperatures, which is this : if after a set of 
readings be obtained with this instrument, either of the bars be gently tapped, 
as with a key, 4~c,, an immediate change in its length takes place, aa indicated 
by the vernier. This at first naturally appeared to arise from the screws not 
confining the ends of the bars firmly in their places, and from the friction 
arising from the supports and verniers; the observations were, therefore, 
rejected, and the above precautioti immediately resorted to. As the free 
motion of the verniers, and also of the bars upon their supports, were always 
particularly examined, and which could easily be ascertained by the lateral 
motion occasioned by pressing gently upon them, this way of accounting for 
the circumstance appears inadmissible ; nor could it have arisen from any 
gradual change in length produced by an alteration of temperature, as the 
same was constantly observed after the bars had been exposed to steady tem- 
peratures for two or three days. To this rigidity or sluggishness in tbe 
powers of contraction in the metals, may be added another property they 
acquire at low temperatures, which is — that of extreme brittleness. This 
was continually exemplified in the frequent fractures of the adjusting screws 
of the different instruments when very slightly handled, also of knives, the 
clinching of nails, together with the loud complaints of the carpenters, that 
their tools were either fractured and rendered totally unserviceable, or that 
their edges were immediately destroyed by using them in those temperatures. 
It is evident, from the construction of the inBtrument, that the differences 
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between the readings of the verniers, at different temperatures, will give the 
relative variations in length of the different bars due to the change of tempe- 
rature (since these differences are not affected by any variation in length of 
the deal case, as this is common to each) ; and if the absolute rate of expan- 
-sion of either of them, or of the deal case itself, be known, then the absolute 
rate of expansion of the others becomes known. The deal was a well-seasoned 
piece of wood, and had been in the possession of Mr. Bate, the maker of the 
instrument, for twelve years, The temperature of the bars was ascertained 
by three thermometers, one placed at each end of the case, and the other in 
the middle. The instrument was fixed upon the heads of three casks, fixed 
firmly upon the ground, so that their upper edges should be in an horizontal 
line, and by this means was supported in six nearly equi-diatant places. To 
protect it from the drift snow, it had, besides its own cover of wood, a strong 
canvass one made for it. In this state it was left, together with the thermo- 
meters, exposed for a considerable part of the winter, a few yards in front 
of the observatory, and was always ready for observation when steady tem- 
peratures occurred. The following observations are the means of a great 
many readings, taken at various times ; those made at temperatures not dif- 
fering from each other more than five or six degrees, are classed together, 
and their mean given as one result: — 



MBTALS. 


.t + BI-. 


ii«Um. 

u + VA. 


B«dUt. 

U - 19>.9. 


RwllM> 


Plate Brass . . . 


119.95550 


119.87638 


119.86850 


119.8SU0 


Cast Brass . . . 


119.96850 


119.S8SS5 


119.86942 


119.84887 


Hammered Ct^per 


ll».9«5fiO 


119.88750 


119.87775 


110.85487 


Steel 


119 .97100 


119.90950 


119.90150 


119.89458 


Wronghtlron . . 


119.87660 


119.91188 


119.90868 


119.89981 


Cast Iron . . . 


ISO.OOSOO 


119.98688 


119.93376 


119.98910 



The simplicity of the instrument renders any explanation of the numbers 
contained in this table almost unnecessary ; it will be sufficient only to say, 
that if the numbers in the column under +52° represent the relative lengths 
of the bara at that temperature, then will the numbers in the other columns 
represent the relative lengths at the respective temperatures under which 
they are placed. . 
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By comparing the obserrations with this instrument, after iti arrival in 
England, with its first adjustment by the maker to the temperature of +06*, 
I found the cast-iroa bar somewhat in excess. Al^ougb I had not compa- 
risons at so high a temperature, yet by observing the law of the differences 
between it and the other bars, the circumstance was plain ; the others i^reed 
very well. This adjustment, therefore, is altogether r^ected, and those ob* 
servations only retained which have been made at very steady natural tempe- 
ratures. The discrepancy arose, no doubt, either from the weight of the bar 
acting upon the screw which held it, from the pitching of the ship in crossing 
the Atlantic ; or, what is more probable, from this bar being the largest, it 
had not acquired the same temperature as the others, in the unavoidable hurry 
necessary iq the completion of the iostniment 

-For the purpose of again comparing the bars, afler the voyage, at steady 
temperatures, the instrument was kept in a large room without a fire at the 
Admiralty, and the comparisons made by Mr. Jones, the optician, and myself, 
at a mean temperature of +52°, which is higher than any other I had before 
an opportunity of observing it at. The ends of the bars bdd by the screws 
had not in the least started, since the precaution was taken of constantly 
observing them, as the lines upon them and the correepooding ones upon the 
detached transverse bar exactly coincided. In the following table I have 
given the comparisons of the plate brass with the other metals, as its abso- 
lute rate of expansion is the best known, and at the same time more conve- 
nient, on account of its rate of expansion being greater than the rest. If 
the differences between the plate brass and the other metals be supposed to 
increase imiformly as the temperature diminishes, that is from +52* Fahr. 
to -40°, and if x represent the absolute rate of contraction of the plate brass 
in parts of the length between those limits ,- then wilt the contraction of the 
other metals be represented by the quantities in this table. 



the other metal., tot 1= Fahr., ia part, of the length. 


HIT ALB, *«. 


lIwT»ii|Wr>ait+e>. 


Cast Brass 

Hammered Copper. . . 

Steel 

Wrought Iron ... . 
Cast Iron 


X — .000000860 
X —.000001166 
X —.000004319 
X - .000004894 
X —.000004637 
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By a meanof ten of the most uoexceptioDable authorities, it appears that 
the rate of expansioa, or ooatractioa, of plate brass in parts of its lenigth, is 
.00001027 for 1° Fahr- ; if this quantity be substantiated for a:, tlie following 
will be the absolute rates of expansion or contraction of the other metals, 
and which are also cempared with those deduced from other authorities : — 



HBTAU. 


for 1>. 


(or 1» fcy <*!« 


ADTHOWTIBe. 


Cast Brass . . . 
Hammered Copper 


.OOOOIOOIO 
.000009104 


.00001 044S 
.000009444 

.ooooocaffs 

.000007089 
.O0OO08818 


Cotmd. OB Weights ft Meamtw, lasij & SiDeiton. 

1 place; Biot; Traill de Phj.. 
4 Anthoiitiei, bat ngieeiag with aeitber. 


Wrought Iron . . 


.000005976 







The great difference between these resiilts and those obtained by absolute 
measurements is veiy apparent, and seems in a great measure to arise from a 
variation in the rate of contraction of plate brass and the other metals at 
difibrent temperatures. If the relative variations in length of the bars, be- 
tween the temperatures of +52* and +6''.4, be compared with those between 
4-6*.4 and —40°, it appears that the differences between the plate brass bar 
and the others are the greatest at the lowest temperatures, which must be 
owing to the plate brass, and also the cast brass, retaining their powers of 
contraction, at those temperatures, in a greater degree than the less ex- 
patisible metals. 

By dividing the difiier^ice of the readings of the vernier attached to the 
plate brass bar, at the temperatures of +62° and +6''.4, by the difference of 
temperature, viz., 45.6 degrees, it appears that the contraction of the brass 
exceeded that of the deal by the quantity .001 7351 inch for each degree ; and 
dividing this by 120 inches (the whole length nearly), this excess in parts of 
the length for 1" Fahr. is .00001446: but since this quantity is far greater 
than that which can be assigned for the expansion of the brass itself, it is 
evident that the deal must have expanded upon the whole, and that at the rate 
of .000004 nearly in parts 6f its length for each degree. It is most probable; 
however, that this expansion is confined only to a few degrees of tempe- 
rature, arising from the freezing of the moisture within the pores of the wood. 
By a similar comparison between the temperatures of +6°.4 and —40°, the 
excess of the deal above the plate brass bar for 1" in parts of its length, is 
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.00000808; between these limits, therefore, the deal had contracted at the 
rate of .000002 nearly for 1° in parts of its length. The same circumstance 
appears by comparing it with the other metals ; and upon the whole, that a 
piece of deal, of ] 20 inches in length, will, by a change of temperatnre, 
amounting to 100° Fahr. t. e., from +60 to —40°, expand y^th of an inch, or 
^tiflj, th part only of its length, whatever its law of rahation in length may 
be at the intermediate temperatures. 

. This curious property of wood, viz., of its alternate contraction and ex- 
pansion at low temperatures, seems singularly adapted for its preservation 
when growing in its natural state in high latitudes, particularly in its low and 
stunted state of growth in these places; for by reason of the dissolving of the 
snows in the height of summer, it becomes so incrusted with ice, and cemented 
to the rocks and soil for the greater part of the year, and at the same time 
exposed to natural temperatures, from the freezing point to 80° below it, that 
if the same rate of contraction were to continue at these temperatures as it 
has at moderate ones, it must be fractured in almost every place. 

That fir does not upon the whole contract, between thf freeing point and 
zero, I had, before these experiments were made, every reason to expect, front 
the going of a fir pendulum belonging to the clock. And as I had no other 
means of determining the absolute rate of contraction in either of the metals, 
I endeavoured to do it by observing the number of vibrations made in a given 
time by an invariable brass pendulum, vibrating upon knife edges in hollow 
cylinders of agate, by the method of coincidences ; but the clock with which 
it was compared, by reason of the cold, would not go well enough for the 
purpose, although it was taken to pieces and oiled throughout with the un- 
frozen part of the oil of sassafras (which is the only substance of an unctuous 
quality that remains fluid at this temperature) ; it would not go sufficiently 
regular to be depended upon. I had, before leaving England, suggested this 
way of determining the contraction of the metals to Capt. Kater, but the 
time allowed before the suling of the Expedition was too abort for a proper ' 
arrangement to be made for this purpose. Several trials, however, of this 
method were made by lieut. Palmer and myself, by counting the vibrations, 
and measuring the intervals with a chronometer; but the want of agreement 
in the results, when reduced either from the irregular going of the chronome- 
ter at that temperature, or by mistakes in counting the vibrations, together 
with the long exposure necessary for the purpose, rendered it both useless 
and impossible to repeat them with ctrnfideoce. 
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ON THE CONTRACTION OF MERCURY. 

Tbesk experiments were made with the same glass vessel with which those 
upon the expansion of air were made, which being nearly filled with mercnry, 
became a thermometer upon a large scale, but open at the end of the stem. 
The relative capacities of the whole vessel, and the several parts of the stem, 
were determined by many trials, by weighing the contained portions of 
mercury with a delicate hydrostatic balance (made by Newman, of Lisle- 
street), in very small scales, or cups, of platinum. The mercury experi- 
mented upon, had been distilled for the purpose of chemical experiments ; 
and by a mean of five different trials with the same instrument, its specific 
gravity in distilled water of the temperature of + 58" Fahrenheit, was 13.64. 
The experiments were confined to temperatures not lower than — 30* Fahren- 
heit, as there is some uncertainty arising from a suddenness in the contrac- 
tion of the mercury near its freezing point. If, upon exposing the vessel 
filled with mercury to these temperatures, and after a considerable time, 
when it appears to have reached its lowest point in the graduated stem, the 
vessel be then touched, the mercury immediately descends, and this not from 
any change in the curvature of its upper surface only, since it is seen to 
descend in every part of the stem. The same circumstance was constantly 
observed in the common mercurial thermometers; the same thermometer 
seldom indicating the same temperature when its contained mercury was 
frozen, which was generally from — 36* to — 38° when frozen in an horizontal 
position. If it is frozen at lower temperatures, as at 45" Fahrenheit, it still 
indicates about the same temperature, viz., 36° to 38 ; but if in this state it 
be held in a verdcal position, and a slight shake be given it, the mercury 
immediately descends, so as to indicate nearly the same temperature of the 
atmosphere (as shewn by those spirit thermometers with it previously 
agreed, at temperatures between 20° and 30" below zero). This circumstance 
does not appear to arise from any apparent separation of the mercury, either 
in the stem or in the bulb, at least as far as could be seen with a common 
magnifying glass ; neiUier can it arise from any sudden contraction of the 
glass, as it would have caused a contrary effect, and, moreover, would have 
been apparent in the spirit thermometers, which was not the case. It appears, 
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therefore, that though the power of mutual adhesion between the particles of - 
mercury is considerably diminished by low temperatures, yet it still retuos 
its power of contraction. 

As one end of the stem was ground, and fitted into the bulb of \he vessel, 
so as to be taken out at pleasure, the temperature of the contained mercury 
could be readily ascertained by putting a mercurial thermometer into it. 
This thermometer, together with a spirit one (for very low tes^Kratures), 
bad been compEired with many other mercurial ones, and a correction applied 
to each to reduce them to the mean of all ; and they were kept as standard 
ones by which the temperatures were registered. As the expeciments was 
made at nearly the same temperature, the means of the observations he&ae 
and after exposure are taken and computed as one result. By which it 
appears, that a portion of mercoiy equivalent in bulk to 2060.66 at -f 39* 
Fahrenheit, will have in the glass vessel an apparent bulk equivalent to 
2048.36 at — 29" Fahrenheit, which is a contraction at the tate of .0001027> 
or t^iSt^'i P^ ^ ^^ whole for 1° Fahrenheit. 

If the contraction of the glass vessel be allowed for, then, according, to 
Goieral Roy's experiments upon the cubical ejapsamoa of glass vessels, :tbe 
bulk of the mercury after exposure, will be more, accurately represented by 
2046.83 instead of 2048.36 at —29% which is a contraction at tl^e tate of 
.OOOUfiC, or xiVt^ P<^ of the whole for 1° Fahrenheit, between these limitSi 
or at a mean temperature of about zero. 

From the experiments of Sir Geoi^ Schuckbui^h with a simUar apparatus, 
it appears that from the freezing to tiie boiling point of water, the expanuon 
of mercury in glass is .0000872, or - j^i^t th part of the bulk* and correcting 
for the expansion of the glass .0001011." or t^^ P'^ of the whole for 1* 
Fahrenheit: 
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Thesb experiments were also made with the same ap^ratus. The specific 
gravity of the alcohol was determined by weighiog it Id two thin glass flasks, 
fitted with ground glass stoppers in the usaal way, tuad weighed in the 
hydrostatic balance before-mentioned. One bottle contained 925 gnuns of 
distilled water, and the other 1050 grains, at + 60° Fahrenheit. The tempe- 
rature of the alcohol was ascertained by introducing a delicate mercurial 
thermometer into the necks of tiie flasks, before and after it was weighed, 
and a mean taken. By several trials at each end of the beam, with different 
sets of platina weights, the specific gravity with the 925 grain bottle was 
.8162 at + 61°, and with the other, .816 at + G^; the mean between which 
is, .8156 for its specific gravity, at + 61^ Fahrenheit. 

The experiments were made in the same way as with the mercury, by ex- 
posing the alcohol to moderate, end then low temperatures; and a mean of 
the readings, before and after exposure, taken, to obviate any error that 
m^ht possibly have arisen Irom evaporation during the experiments ; which, 
however, was not perceptible. By a mean of several experiments made at 
nearly the same temperature, it appears, that a quantity of the alcohol, equi- 
valent in bulk to S060.65, at + 49^° Fahrenheit, will, at the temperature of 
— 3&f^ Fahrenheit, occupy a space equivalent to 1974.85, which is a con- 
traction in bulk at the rate of .000484, or xeWth part of the whole for 1' 
Fahrenheit, or at the rate of ^ for 180". 

Allowing for the contraction of the glass as before, the bulk after exposure 
is more accurately expressed by 1972.66, instead of 1974.85. With this 
correction, the contraction of alcohol in bulk is at the rate of .000496, or 
■jT^th part of the whole for 1" Fahrenheit, or jy\ ^o^ lS(f. According to 
Dalton, the expansion ^ for 180" at higher temperatures. 

The apparent contraction of alcohol in barometer tubes, appears to differ 
considerably from the above determination. The result, however, by this 
method is very exceptionable, compared with the above, since the capacity of 
the stem of the apparatus is very small compared to the bulb ; and as the 
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tubes were of greater diameter than the stem, not so much accuracy could be 
attained in observing; the exact height of the contained alcohol, the rise and 
fell of which, by the change of temperature, was determined by paper scales 
pasted upon the tubes, the divisions of which, as well as the whole length of 
the tubes, were determined by a two-foot brass scale, divided to an hundredth 
of an inch. 

By two trials with a barometer tube, at the temperatures of + 46|° Fahren- 
heit, and — 40°, the space fallen tbrough by the upper concave of the alcohol 
was exactly equal to -^th of the whole length of the original length of the 
column, or -j^iy^ for 1° Fahrenheit, or at the rate of -^ for 180". By two 
trials with another tube, at a different time, the space fallen through by 
exposure to the temperatures of + 42° and — 26°, was ^^th of the length, of 
^-^th part for 1° Fahrenheit, or at the rate of ^, for 180°. The mean be- 
tween these results In the tubes, is -^-^ for 1°, or -^ for 180°. 

By experiments with the hydrostatic balance, the bottle which held 9S6 
grains of distilled water at + 60°, contained 755 grains of the alcohol at 
+ 61°, and the contaiQed alcohol at + 5° weighed 787.1 grains. Also the 
other bottle, which contained 1050 grains of distilled water at 260°, contained 
655.6 grains of the alcohol at + 62°, and 873.1 grains at + S^°. By a mean 
of both, and making a small correction also for the contraction of the glass, 
amounting to about 0.6 grain in each bottle for the difference of temperature, 
it appears that its specific gravity was .8156 at + 61-}-°, and .8418 at + 6°.7 
Fahrenheit, which is a contraction in bulk at the rate of .000567, or i^rirth 
part for 1° Fahrenheit, or at the rate of -^ for 180° between these tem- 
peratures. 

In the same way, spirit of wine of the specific gravity of .9270 at + 46* 
Fahrenheit, was found to acquire a specific gravity of .9445 at -i- 4° Fahren* 
heit, which is a contraction at the rate of .000331, or TtVirth P^^*^ of the bulk 
for r Fahrenheit. 



The following are the comparative indications of several thermometers 
filled with different 6uids. The thermometers were of the same length and 
construction; they were freely iBuapeiided> and the comparisons made at 
steady natural temperatures. 
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Carburet of Sulphur. 

The effect of iDtense cold upon this singular fluid, depends entirely upon its 
being in immediate contact with the atmosphere, instead of being exposed to 
low temperatures in perfect thermometers, or in stopped bottles. For 
■ instance, two thermometers containing this fluid, one of which was perfect 
and the other broken, were exposed for several days to — 26*" Fahrenheit. 
The fluid in the perfect thermometer was clear, and did not appear to be in 
the least afiected by the exposure ; but in the imperfect one, several pieces 
of a white substance were floating in the bulb, tike white wax or camphor. 

This effect was subsequently observed upon a much larger scale. Upon 
taking a glass bottle capable of containing about three pints, and in which 
was about a pint of the carburet of sulphur into a temperature of —30° Fah- 
renheit, no effect was produced upon it, so' long as the glass stopper was 
kept in, except the trickling down upon the sides of the bottle of some of the 
more volatile part of the fluid which had accumulated there. But upon 
taking the stopper out, a curious effect was instantly produced, for not only 
was the surface of the fluid covered with pieces of this white substance, but 
the sides of the bbttle were also covered with a coating of this substance. It 
would appear, therefore, that it was the more volatile part of the fluid that 
was afiected and congealed. The remaining portion of the carburet of 
sulphur, which retains its fluidity after the exposure, distinctly divides itself 
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into tw& portMW» : ibe upper part of it had the appearance and consistence of 
oil ; the lower part was a fluid of a dull white appearance, like soapy water. 
The oily part was very brilliant, and of great refractive power. Thd white 
substance which is formed is not very volatile, as I kept a small piece for 
several days between Zero and — 20 Fahrenheit, without any apparant di- 
minution of its bulk. It dissolves instantly in a small drop of concentrated 
sulphuric acid, but with some difficulty in alcohol. 

Chloride of Carbon 
Was not in the least affected by an exposure of two or three days to— 46* 
Fahrenheit, nor with this degree of cold, assisted by the evaporation of 
alcohol find nitric ether in the receiver of an air-pump, by wrapping the biJb 
of the thermometer containing it in fine wool, previously soaked in these li- 
quids, which was kept moistened, by the wool being in contact with a portion 
contained in a small evaporating dish, placed under the thermometer upon a 
small glass stool. The thermometer was cemented in the perforated brass 
cap of a small receiver in the usual way. 

SuLPHUBic Bthbr 
Is partly frozen at— 12° Fahrenheit, and more or less according to the tempe- 
rature, butnot perfectly after two or three days exposure to— 46°. 

Nitric Ether. 
A' bottle of this exposed as above to —46", was not frotea, with the ex- 
ception of a very minute portion, like a small feather, floating about in it; but 
it acquires the consistence of oil. It was firmly firozm by a mixture <rf snow 
and alcohol; but I had not the means. of determining accurately tiie tein- 
perature-at which this took place. A' thermometer filled with alcoh^ placed 
near it; stood at between —60 and —63°. 

Oil of Syssafras 
Is completely frozen when exposed to the atmos^ere at —23°, but that in a 
perfect thermometer was not CMnpletely frozen at —40°. If the frozen oil be 
exposed to a temperatore of - 10°, a portion of it becomes fluid, of a brilliant 
yellow colour. If the oil be now separated into two parts, by pouring off this 
dissolved part of it, the remaining part consists of large white crystals in the 
form of rectangular paraUelogramB, which would not dissolve, though kept at 
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+50^ for several days. The yellow part is frozen into long fine spiculae, like 
needles, and the action of light upon it very singular, for it freezes when 
exposed in a shallow evaporatiDg dish to the tight at —16", but if kept iir ihb 
dark it will not freeze at —45". I had frequettt opportuirities of obtserfing 
this, as I kept .a quantity of each for a considerable time during the winter in 
a box at the Observatory, where a fire was occasionly kept, by which the 
temperature was generally sach as to dissolve them both when frozen. Upon 
afterwards openyig the box at 30^ and 40° below Zero, (at which iC had been' 
exposed often for several days) that portion ef it which forms into large white 
crystals, was always found frozen ; but the part which forms into fine yellow 
spiculs was fluid, but not longer than two or three seconds after the box was 
opened, as it freezes almost immediately, scarcely giving time to observe its 
previous fluidity. Upon exposing the yellow part, in a fluid state, to low tem- 
peratures at night, during the time of a splendid Aurora Borealia, it acquires 
the consistence of honey, yet no regular crystallization takes place, but which 
was the case at twilight when there was less light. 

Nitric Acid. 
A thermometer filled with this concentrated acid, did not freeze at— 40° 
Fahrenheit, excepting a very small portion (not bigger than a pin's head), and 
which was observed at — 30°. At —47" the portion of it in the stem of the ther- 
mometer was opaque and appeared firozen, but that contained in the bulb was 
still dear and not frozen. It was firmly frozen a few degrees lower by means 
of alcohol and snow, but the freezing point could not be accurately ascer- 
tained ; but from the appearance of it before-mentioned, it appears that it is 
about -48° Fahrenheit. Nitric acid of the specific gravity of 1.260 was firmly 
frozen at— 20°, and fluid at -15°. The rate of contraction of this acid appears 
to be very uniform; the thermometer filled with it, agreed nearer to the 
standard mercurial one than any of the others, (though more sluggish) and it 
never differed from it, more than about 2" firom natural temperatures of 4- 60° 
to — 30" Fahrenheit. 

SvLPHDRic Acid. 
A small quantity of concentrated snip, acid exposed in a shallow eva- 
porating dish, was firmly frozen at — 40°, and was fluid at — 35°. The same 
add diluted with 60 per cent, of water, by measure, was partly frozen round 
the sides of the dish at - 26, and firmly frozen at — 30° Fahrenheit. 
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CHLQftiDE OF Tin and Chloride of Gabbon, 
Were neither in tbe least affected by a considerable exposure to a natural 
temperature of - 45° Fahrenheit ; nor by the greatest d^^e of artificial cold 
I could produce, combined with this low temperature. 

Chloride of Phosphorus 
Is not in the least affected at - 30° Fahrenheit, at - 40 it appears like thick, 
oil, and at - 4<7 it is frozen, and acquires the appearance of honey of firm 
consistence, but without any apparent crystallization. 
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ON THE FREEZING POINT OF DISTILLED MERCURY, 
THE AMALGAMS, ^c. 

To detenniiie the freeziog point of pure mercury; a portioD of it was put 
into a shallow glass evaporating dish, aad placed upon a support consisting 
of a slender rim of copper, with three glass legs. The bulbs of two spirit 
thermometers were placed upon each side of the dish, and the bulb of another 
in the centre of the mercury, the thermometer being attached to the stand, 
and in a vertical position. These thermometers had each been compared 
frequently with the standard mercurial one, when the temperature was not 
lower than -30° Fahrenheit, and their respective errors applied at lower 
temperatures. The great difference between spirit thermometers at very 
low temperatures, renders any dependance upon thera, when accuracy is 
required, very precarious, without a comparison with the mercurial ones, 
a few degrees above the fi-eezing point of mercury. Among eighteen spirit 
thermometers, frequently compared nearly at the same time, there was a 
difference often amounting to twenty degrees at temperatures between 40** 
and 50" below Zero ; and to show how much this was the case even in those 
made by the same maker and of the same length and construction, the 
following is a comparison of ten of them. They were placed iu parallel and 
vertical positions, upon a board fixed to two upright- supports about three 
feet above the frozen sea, and each of them was freely suspended at Uie end 
of a nail. The temperature at the time of comparison had been very steady 
for a considerable time. 



No. I -58° Fahr. . 

» - 58 „ 



-4» 
- 62 



[ Mean — 52^.4 FbIit. — Thermo, alcohol (uncolonred). 



\ Mean - 4S°.8 Fahr. — „ „ (oolotoed). 



It appears from this comparison, that there was nearly ten degrees 
difference between the means of the thermometers filled with the micoloured 
alcohol and those which were coloured, and the greatest difference is sixteen 

a L 
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degrees. By a mean of several comparisoDS of the thermometers No, 5 and 
No. 10, between the temperatures of — 26" and - 30", No. 5 was lower by 
2°.2 ; and No. 10 was higher by At than a mean of seven mercurial ones ; by 
applying these corrections, the true temperature by No. 5 is — 49°.8, and 
by No. 10 it is —50" Fahrenheit; or a mean temperature of — 40".9 Fahren- 
heit. The temperatures, as indicated by the diermometers with the anco- 
loured spirit, appear to be more correct than the coloured ones, in which the 
power of contraction of the spirit appears rapidly to diminish, and when 
suddenly taken firom moderate to very low temperatures, moat of the co< 
louring matter was left in the upper part of the stem ; they do not therefore 
seem so fit for use at very low temperatures as the others. 

By a great many observations made each winter, pure mercury begins to 
freeze at — 38*.6 Ftdirenheit. A watch-glass full of it will be firmly froxen 
in about three or four hours when taken from a temperature of + 32° to —W^ 
bat it remains fluid at a steady temperature of — 38^ Fahrenheit. It begins 
to freeze first at the bottom and in the centre of glass, and generally assumes 
a ki&d of a tree-shaped crystalliKation, or somewhat like the ribs and vertetwa 
of firii wb«i aitanged in parallel posiUons close to each other ; but the 
crystals composing the mass are so ill-defined, as to present no regular 
determination of figure, nor the least similarity betwem them. 

An amalgam of 200 grains of distilled mercury, and twenty g^aiiw of Iead> 
was firmly frozen at — 36°.^, and fluid at ~- 3r.5 Fahrenheit 

An amalgam of 100 grains of mercury and three grains of tin, is firmly 
fi:o2«n at — 35°.5, and is fluid, at * 34''.fi Fahrenheit. 

An amalgam of 200 grains of mercury and as mndi alver as it wonld 
dissolve, was partly frozen after a considerable exposure to — 35.5 Fahrenheit. 

An amalgam of 200 grains of mercury and twenty grauia of zinc, is partly 
frozen after a lonjg exposure to — Sfi"^ Fahrenheit. 

These mixtures were exposed in small thin glass cylinders at steady and 
natural temperatures, and the above are the nearest limits of the freezing 
points of each that could, be obtained by this means. Nearer limits might 
probably have been obtained by varying the degree of cold by artificial means, 
but some uncertainty would have been introduced, arising from the difficulty 
of maintaining an uniform temperature by this means. Tlie metals were 
detained perfectly pure for the purpose o^ experimeiat befwe leaving 
England ; and it ftppeara that the Mnalgam oS nwoury and lead ia most 
eiwily frozen,. 
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TARUTION, DIP, ^, OBSERVED ON SHORE AT THE WINTER STATION 

UPON WINTER I8IAND, NORTH COAST OF AMERICA, DURING THE 

TEARS ISSI— S, IN LATITUDE ««°.U'.U' N., AND LONGITUDE 9if.i^ W. 



The first columa contains the date ; the secood, the times of the day when 
the observations were made, which were generally about nine o'clock, a.m. 
and three o'clock, p.m. The third column contains the variation. This 
was observed with an instrument made by DoIIand, for the purpose of 
observing the diurnal motion as well as the variation of the needle. It 
consisted simply of a long slender needle with a sliding weight to adjust it 
horizontally, and turned upon a fine steel point in an agate cup attached to 
the centre of the needle. To this instrument was also attached a telescope 
with cross hairs, which had a small vertical motion, and the whole having 
azimuth motion, the telescope could be referred to a distant weA-defined 
object, by which the stability of the instrument could be ensured. The 
needle was covered with a brass frame which had a glass top, carrying 
with it a vernier, reading off to minutes upon the graduated arc, upon the 
fixed part of the instrument The magnetic azimuth of the object to which 
the telescope was referred, was determined by making two fine lines drawn 
upon the moveable part of the instrument coincide with the north and south 
ends of the needle; and for the better observing the coincidence, a mi- 
croscope with a single wire was attached to it for the purpose. As a line 
drawn through the Zero (upon the fixed part of the instrument) and the 
centre of the needle was parallel to the line of coUimation of the telescope, 
the readings of the veroier compared with the true azimuth of the object 
gives the variation. 

The true azimuth of the distant object, from the place where the in- 
strument was fixed, was determined by placing the centre of a small transit 
instrument (having complete motion in azimuth) exactly over the place where 
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364 ON THE TABIATION, DIP, ^C, AT WINTER ISLAND, 1821 2. 

the centre of the needle was placed, and ohserving the sud's transit over the 
vertical wires when it had the same azimuth as the object, which was 
therefore completed from the known error of the cbronometer with which 
' the observation was taken from apparent time, sun's declination and latitude 
of the place. When the needle was first fixed at Winter Island, and before 
the true azimuth of the distant object was determined, the stand upon which 
the needle was placed was thrown down and removed from its first situation 
by the wolves, so that the variations between Nov. 26th and Dec. 13th, were 
not accurately determined, and they are registered therefore, only to shew 
the difference between the variation in the morning and uftemoon. It was 
afterwards fixed more securely, by filling up the space between the legs 
of the stand, and banking it round with snow. The precaution was e^Iso taken 
of determining the true a^muth of the object, before the series of obser- 
vations at each station was commenced, and by repeating tbe operation when 
the observations were completed. 

The fourth column contains the magnetic dip, which was observed with 
a new and excellent instrument made by Dolland. The observations here 
registered, were made with a needle which consisted of two long slender 
cones, put together at their bases, forming together a needle of about eight 
inches in length. The centre of this needle was perforated in two places, at 
right angles to each other, into which was fitted a moveable axis, which by 
this means could be placed in four different positions with respect to the 
needle, and afford a greater number of observations than one of the common 
construction. There was another needle also fitted to this instrument, known 
by the name of Meyer's needle, consisting of a long rectangular parallelogram, 
with the corners of the extremities rounded off ; to the centre of it was at- 
tached a small stem, fixed at right angles to the needle, and having a move- 
able weight attached to it ; by moving the weight near to, or farther from, 
the axis of motion, the needle may be brought to deflect more or less from its 
true dipping position of the needle at pleasure. If the dip be observed with 
this needle in one position, and again when it is inverted (estimating, in each 
case, the dip from the same point of the horizon), it is easily shown that the co- 
tangent of the true dip is an arithmetical mean, between the cotangents of the 
observed dips in these positions of the needle, provided the centre of gravity 
is perpendicular to the axis of motion. This condition is not necessary in 
this (nor in the common needles) if the poles be inverted, and the dip in 
each position of the needle be observed ; but the calculation is not near so 
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simple*. If the weight be so adjusted that:the needle may be perpendicular, 
then upon tarning the JDBtrument 9(f (either way) in a^amuth, the needle will 
shew the true dip without any calculation. If the inatTument be moved IQCf 
in aeimutfa, the needle will shew the magnetic latitude of the place in any 
part of the world, which is confirmed by experiment. By unscrewing and 
taking away this perpendicular stem, and the attached weight, the needle 
becomes, and may be used as one of the common construction. The needles 
turned, or vibrated upon horizontal edges of agate, and the instrument was 
adjusted by means of cross levels for the purpose, in the usual way, by means 
of foot screws; two distant marks were fixed, one towards the magnetic 
north, and the other towards the south, to which the instrument was always 
referred at the time of each observation. The axis of motion of the needle 
was centrically adjusted by means of a contrivance to elevate or depress it at 
pleasure, so that it might be placed gently upon the agate edges at each obser- 
vation, by means of finger-screws conveniently placed for the purpose ; the 
ends of the needle moved along a graduated circle in the instrument, divided 
to 20 minutes, and the divisions were large enough to be subdivided to 2 or 3 
minutes, by means of two lenses, fixed at the extremities of a moveable arm, 
concentric with the needle. 

The fifth column contains the time taken by the needle, to complete 100 
vibrations. The whole arc described in the first vibration was 80°, and the 
last arc not less than 5°. The number of vibrations between the limits were 
generally from about 180 to 210, and the time of completing 100 vibrations 
determined by proportion. There was a contrivance attached to the gra- 
duated rim of the instrument, by which either end of the needle could be 
confined, and let fall through any extent of arc, at any given time, with con- 

* If ihe centre of ^vitj is not perpendicular to the axis of the needle, but make nith the 
vertical an angle B, and S and D be tbe sum and diflereuce of the co-tangents of the observed 

dips, then cot. true dip n: - . «.„_ a h ^ whoi the poles are inverted, the co-tangents shonld 
be (bund to dtflbr from tbe former ones (cf and cf^, by tbe quantities :r and y, then the co-tangent of 

y cot. d+ X cot. tf 
the tme dip will be represented by an equation of the form of \ ^ , a result which 

depends, however, upon the supposition that tbe line passing Ibmngh the centres of gravity and 
snspension makes the same angle with the magnetic axis of tbe needle before and after the poles 
are inverted. I have not seen the investigation of M. Meyer, hut as the formula given in his 
paper " de nsu acenratiori actis inelinatorise Magnetic^," is immediately deduced by deminating 
t^a this supposition, it appears to depend upon the same hypothesis. 



,y Google 



S66 



ON THE TA2IATI0M, DIP, j>C., AT VINTER ISLAND* 1831»3. 



nderable predsioo, by holding a chronometer in one hand, and the string 
attached to the trigigeT in the other. One needle was kept for thia purpose 
throughout the voyage; the poles were, of course, not reversed, and the 
needle was made to vibrate always upon the same side of the axis of motion. 

The other columns contain the state of the barometer and thermometer, 
and also Rater's hygrometer when it was affected ; for, at very low tempe- 
ratures, it became so coated with ice by exposure, aa to remain stationary for 
many days together. 



DATE. 


Vtrtnttga 
W. 


Dip. 


IlMTbD 


^ 


^ 




BBifHtira 


1891. 
OC..HA.H. 








99. n 


+ 8 




Modente breew from N. and cloud; W. 




ST 4S 4S 




» 19 » 






8S6.5 


80.14 


+ 9 




DitU. S.aMi»o>MliMa«, 


. nPM. 






BB8.1 


90.18 


+ 18 




SqoaUj wbd a£. (but miable). 


. ITAJf. 




ST 40 IB 


S0S.8 


99.04 


+ 10 




IJShtbre«M«ft(wi8.W.udclo(ulT. SiwwUtiiBM. 


„ «P.M. 




8T SO SO 


308.4 


S9.T6 


+ 8 




Dido . ditto. Ditto. 


„ ISAM. 




OT85 8T 


809.1 


90.40 


+SS 




Ckfan ud eloodj. Snow occuioHllr- 


„ SOP.H. 




8T 49 5 




80.09 


+ 1 




PinewtiUhei. Hodente bmeM &om N.b.W. 


„ t* •> 


. . 


88 840 




30.19 


+ 8 




Hodetaw breeie frnm S.E. Small now at timn. 


Not. 88 „ 


SB 56 19 






99.89 


- I 


8.88 


rModetaie breeie from M.W. with ita«. Aaron m; bright 

10° above the faori>oii, ■hooting out bri^t ia;i towaida the 
lenith. OneofE^ater'icompaaw.wa.continuaUjoiambMd 
till midnight; hot it«a. not in IheilighteK dcrce-AC^l 
bj tbe aaroia. 


„ 9TAJ1. 


5S 47 10 






99.99 


-18 


3.88 


rFaint aurora two houn before tbii obaeiralion in even part 
I Kuitb to Aa W«. 


„ B Noon 


54 18« 






99.04 


-19 


8.88 


Star bi«ett from N.W., and ckmr weather. 


„ S8P.M. 


SS 19 19 










8.88 


rPieah bieeie ftt>m N.W., and clear wectbcr witti tuM snto» 

1 inthe8.E. 


Dec. 1 A.M. 


it 48 19 


. . 




99.76 


-94 


8.88 


Aurora !n ever; part of tbe beavem, but particukrl; in tbe 
Milh. Katni'. compan eirained aa bafan, b>t waa nM 


» e P-M. 


CT 10 10 






89.00 


-84 


3.88 


FiMhbiMMMfroaiN.W. Cleai weuher. 
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DAT!. 


TtrttflM 
w. 


Wp. 


lb* Tin* 


BHoa. 


IWm 


ttttrS 


EUURKS. 


I8B1. 


a . " 


e , „ 


„ 










Dk. 3 P.M. 


5S is la 






99.00 


-95 






. OA.H. 


so 90 se 






99.70 


-9 




F^h bncM tern a£. ud clood;. 


„ 7 A.M. 


Sfl S« 10 






89.88 


-I 




ModmM brecK from S.E., clcradr. 


„ 8 A.M. 


56 84 B4 






89.81 


-8 




Clondy wttb tog. The wiod JQrt cluuiged ftoM 3. to 1*. 


» ' » PJ*. 


SS a 94 






99. T8 


-9 


■ 


Modenu bteeie from N., UMl aku Mufcn. 


„ iVM. 


S4 sa s 






S9.68 


-19 






, 10 A.H. 


ae s 






19.00 


-90 




Modemto bT«ew from N.W., clondj. 


B 11 A.M. 


55 ST 36 






89. TS 


-90 




Mwlmte br«M from N., clau weMbtt. 


„ IS A.M. 


u S4 se 






98. TO 


-95 




Dhto, ditto. 


„ IS A.M. 


so 






89.01 


-81 




Ugbt biMM from N., cteu wMther. 


„ M A.H. 


5ssa 






so.oe 


_w 




jBciUiBDt ■nrot.stnigbt from the E.t«»h««tBiUi. CMupui 
j tried u before, but Dol ■fleeted. 


„ 11 A.M. 


57 49 SS 






».88 


- e 




Mo<tenkte breeie Et«K B.E., ebinf]'. 


„ IS A.H. 


5atS94 






99.48 


-18 




Light breeae from N., flue WMtber. 


» ., P.M. 


54 ST 19 






99.00 


-IS 




Uodemte taeeie from N J:., ele«T weadiM. 


„ 18 A.M. 


aois 90 






39. 4T 


-90 




ftwb breew ««.m K.W., ft» *M«h«. 


« » P.M. 


SSS0 4B 






S9,«5 


-17 




Modemte btee^ fron N.IkE., SB* *Mtbe(. 


, MA.M. 


SOflS 94 






99.ea 


-10 




(Hader>Kb»eKfromN.E., flDewetUber. BriDiMt aonmM 
( i,i5htltomS.toW.S.W. 


„ SI A.M. 


50 IS 






99. 8« 


- 8 




StrH« bnoM f«»H.W.,ud QtoodT. 


„ «A.M. 


sTisse 






89.48 


- 9 




I^ht knew fmm W. widi d«el. 


* .. P.M. 


55 so 40 






99.41 


- 9 




(Thiek cta»dj ir«th« -itfc Mfkl ■«*. bat olMied up Aofij 
[ .fterwwd. .itb foim «lror« fc S X. 


, MA.H. 


50 40 94 






99.80 


-» 






„ „.PJI. 


54n n 






89.80 


-10 




fModem faNe» &M N.N.W, doidi- KUliMt Mion u 

I meht. 
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DATE. 


w. 


mp. 


Tl-TliM 
bnllou 


^. 


TbeiB. 




S8H1RKS. 


189 1. 


a . . 


, , 






„ 






Dec. ie A.H. 


S6 S8 






39.88 


_ 5 




Strong bteeie from S.E. and ckmdj. 


„ n A.M. 


56 ST S6 






S9.5S 


-T 




fUght biMie from N.E., Aoe w«uher. Faint aniom thii mon- 
ihcW. 


„ „ P.M. 


Si SI la 






19. ST 


- 8 




Light brene from N.E., floe veatber. Faint anroM in N.W. 


„ 11 A.M. 
isas. 


ST SS4S 






89.80 


-30 




I S.S.W. earij- in the morning. 


Ju. » A.H. 


ST l«t is 






89.38 


-84 




Moderate bteeie from N.W., fine weather. 


» „ P.M. 


S5S1 






89.61 


-9T 




Ditto, ditto. 


„ « A.M. 


56 Se SI 






S9.T4 


-8T 


1.05 


Light breeRi ttDra N.E., and thick ««atber. 


„ 4 A.M. 


SI e»6 






89.45 


-15 


O.IS 


Fteih breeie bom W., cloudy. 


„ S A.H. 


SI 8 IS 






99. TS 


-81 




Ffe.h bnwxe ttom W., clear weather. 


„ T A.M. 


ST 1 40 






99.66 


-96 


9.45 


Modetwe breeae from N.W., cleat weather. 


„ 9 A.M. 


ST I se 






89.00 


-88 


9.6S 


Ditto, ditto. 


„ „P.M. 


SS4SS6 


88 14*0 




SO.OO 


-8T 




/Light bi«eie from N.b.W. Stteami of aurora from S.E. part 
\ of horiion toward. Ibewmilh. 


, 10 A.H. 


se 14 S4 


89 13 8S 


306.1 


89.60 


-13 






„ » P-M. 


54 S4 86 


88 6 55 


803. 1 


99.47 


-IS 




Strong breeie from E., and cloadj. 


„ 19 A.M. 


89 19 B4 


86 ST 40 


804. a 


89.85 


-84 




Hodente bieete from N.W., and cloadr. 


„ , P.M. 


54 W o' 


ST 10 40 


800.9 


89. 8T 


-94 




rstrong breete from W.b.N., clondT. Auroia ihortb afler- 
1. watd.to»heE.*iidW.in.etil™l«reami. 


Apr. 16 A.M. 


ST S 16 


8T 44 45 


SOI. I 


99. T8 


+SS 




Calm, fine weather. 


. „N0OD. 


ST 4 40 


88 9 S6 


SOS.S 


90.T0 


+96 




Fretb breete from W., Sne weather. 


., „ P.M. 


55 6 S8 


8T 40 41 


88S.1 


99.68 


+99 




fFreeh breeie from W., and ckxtdf. Bright aarota to the S. 
{ fromE. toW. neariy.withmochmotionabootanboiukftet 


„ IT A.M. 


S5 4S Si 


eT4T SS 


SS8.9 


39.61 


+18 


9.06 




„ „ Noon. 


SS 85 4 


88 1 SO 


SOS. 8 


89.69 


+94 


8.09 


Ditto. Ditto. 


,, „ P.M. 


5S 16 51 


88 S 41 


801.1 


99.60 


+90 


4.04 


ModentebteetefiomaW. Thick eloiidrx«thet. 
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DATE. 


■w. 


IMp. 


■n»11«M 

Si's? 


Etna. 






REMUUS. 


18SS. 


p , „ 


(• ' ■ 


, 




J 








Apr.Ii A.M. 


sssew 


«8 9 IS 


B03.9 


99.80 


+90 


3.08 


Modenle breeie fram a.W. Thick, cloadr vcMhei. 




„ .Noon. 


SS so 3S 


8T 39 19 


996.1 


99.80 


491 


8.DB 


Ditto. DLMo. 




„ „ P.M. 


(U «S 98 


BT 4S 15 


303.6 


99.88 


-t»7 


4.04 


Ditto. DiMo. 




„ 19 A.M. 


56 18 98 


8T48 1 


8(n.7 


99.78 


+17 


4.08 


CiOdi, thick, clouily wmOim. 




„ „ Noon. 


S8 n 59 


8T48S6 


996.7 


99.80 


+ 831 


9.09 


Ditto. 




„ „ P.M. 


66 1 16 


BT 41 41 


801.1 


39.77 


+ia| 


9.00 


Ditto. 




U«j 10 A.H. 


58 4 15 


BI 48 68 


997.0 


99:80 


+88 


S.61 


Moderate broon from N.W. FiM weMbet. 




„ „ P.M. 


ST S9 9T 


87 99 56 


3S5.5 


39.88 


+89 


3.46 


Ditto. Ditto. 




„ IS A.M. 


se as 3 


SB IS 84 


SOI. 9 


99.97 


+97 


9.95 


Lifht breeie ftomN. Fine vealbw. 




„ 14 A.M. 


5T BI 97 


S8 T IS 


997.9 


99.87 


+44 


1.98 


HMJweatbw. UchI breMc tron S. 




„ „ P.M. 


5T 4 8 


8? 48 87 


B94.4 


99.80 


+86 


1.93 


CImi westhei. Ditto. 




„ 15 A.M. 


58 a 8 


87 57 7 


99S.9 


99.57 


+80 


8.08 


Huj with %bt mow. Hadei>tc.bre«efaiQi8.E. 




., 80 A.H. 


51 se 16 


87 51 56 


99B.8 


99.86 


+38 


2.96 


Light bn«ie from N.N.V. . Clni wetUhet. 




„ „ P-M. 


59 91 1 


87 49 48 


391.8 


SO.OO 


+48 


9.89 


Ditto. DJtM. 




, 91 AM. 


S8 96 SS 


68 8 ST 


994.6 


■0.04 


+9^ 


9.61 


Light bfeeie ftoBi N. Ditto. 




„ , PJ*. 


59 89 41 


87 83 41 


990.3 


80.06 


+581 


9.58 


Ditto. Ditto. 




„ » A.H. 


5T 31 SI 


SB 1 ST 


801.9 


?9.97 


+40 


3.99 


Light bieeie from W. Clond; >t timee. 




„ „ P.M. 


58 41 SI 


87 49 80 


986.3 


S9.9S 


+44 


9.94 


Ditto. Clondj weatliM. 




„ n KM. 


58 19 51 


87 57 19 


391.8 


39.TI 


+48 


8. 89 






„ „ P.M. 


ST Si 15 


87 49 S4 


393.9 


99.64 


+47 


3.89 


Ditto. DilU.. 




, 94 A.M. 


58 86 13 


87 59 39 


999.0 


99.40 


+48 


9. S3 


\ ceding fight. ^ 


pn. 


» » P.M. 


56 55 51 


88 8 S3 


997.9 


99.87 


+S4 


9.46 


Ditto. Dttlo. Ditto. 
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DATE. 


w. 


Dtp. 


Is 


BirsiD. 


TlHrm. 




ttSHfWU. 


IBM. 


D - - 


« , , 


, 




, 








UifST A.H. 


81 » M 


87 88 T 


S8S.8 


S9.6S 


+S9 


8.86 


Usbt btMK torn 8.W' Tbiok, dOBi^ VOTfter. 




„ „ PM. 


51 SO IS 


BT BS ST 


193.4 


89.60 


+49 


9. 88 


Ditto. DMkt«l«udTW(atlM>T. 




,. 9BA.H. 


E5 M ST 


BT 4* 18 


S89.e 


39.84 


+28i 


8.BI 


Ffwh bTEMB fco« N.bj:. C\*^J. 




„ „ P.M. 


SB 8 BT 


8T 44 45 


S86.S 


89.70 


+«5 


8.4s 


Hwlenle bte«M froM N. RMDWltiw. 




,. S& A.M. 


58 ST 51 


87 47 SO 


197.7 


89. 7T 


-tsei 


8.88 


Light bree«*roB«.W. Fine, ctav wmAmt. 




„ „ TM. 


5T ST S 


SB a 4S 


399.D 


89.80 


+58 


S.S4 


Li^ibie<n»temW.b.N. Did*. 




„ M AM. 


59 1 IS 


BT 58 11 


t94.I 


39.81 


+871 


9,19 


Li|tel>i«MEGroHN.b.W. Ditto. 




„ „ P.M. 


51 se IS 


•8 48 11 


398.5 


39.83 


+6TJ 


S.D5 


Cain. IMtto. 




„ 31 A.H. 


60 ST IS 


87 81 BS 


S93.9 


81.89 


+49 


1.90 


UtlHbKnefcomN.W. DitU. 




„ „ P,M. 


59 SS S 


81 54 58 


39S.B 


S9.S5 


+B.I 


1.86 


Ditlo. Cbnd]. at timoi. 




JoM 1 A.M. 


58 S5 1 


87 S9 19 


890 ^S 


SB. 95 


+41 


■1.96 


Ligbt bnw frank S.W. Duk, ctondr »«Ulw. 




„ „ PM. 


MSI 15 


87*6 IS 


SSB.S 


99.94 


+44 


1.96 


Ditto, Di9*. 




„ > A.M. 


53 91 U 


87«41 


SS5.S 


te.ss 


+41 


9.BS 


Modeiale btMM froM N.W, Ditto. 




„ „ P.M. 


U 43 >7 


61 4S SB 


889.3 


89.89 


+4Bi 


9.13 


Ditto. Ditto. 




„ 4 A.M. 


58 10 15 


B8 S4B 


B9S.4 


•9.T9 


+4Si 


9.63 


IJChl brw» bom S.W. Thick, doDd; wwtlKr. 




» „P.M. 


5S 6S ST 


87 40 SS 


S93.0 


99.80 


+4«i 


8.44 


Ditto; Ditto. 




„ S A.M. 


55 11 15 


BT 47 48 


391.5 


89.70 


+ST 


9.69 


FMhbmxbomN.W. aoodjw«Wter. 




„ » PM. 


SB ST IS 


87 S4 11 


393.8 


9B.se 


+84 


9.58 


Fmhb(eMe«roaN.bJL IKNo. 




., e A.M. 


M II Bl 


8T 44 ' 7 


981. B 


89.70 


+85 


9.70 


HodMtobraBHifconN. FiM«Mh>t. 




» „ PM. 


8T46(t9 


8?»10 


989.7 


89. 70 


+88 


S.S9 


(Mod«>le biee« from N., hoi > beavfioallu the tii 


MOf 


, TA.M. 


5« T SI 


87 SI S^ 


«..o 


«.e4 


+4Ti 


».«8 


L«^bi«MefcoDiN.W. Fiiieir«Mher. 




» n P.M. 


5T SI SB 


•1 SS 41 


se9.5 


88.81 


+»T( 


8.86 


Ditto. Ditto. 
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ON THE VARIATION, DIP, *c. ISLAND OF IGLOOUK, 
N.E. COAST OF AMEIUGA. 1822—3. 

The observations were made ia the same maQner as those at WiotN Island ; 
with the addition of a columa cootaiaiDg the space fallen through by the 
eoloured liquid in Leslie's hygrometer, from the evaporation of pure alcohol 
applied to one of the bulbs with a camers-bair brush. Though Kater's hy- 
grometer was extremely sensible at moderate temperatures, yet when ex- 
posed to low ones, it often acquired a coating of ice, which obstructed its 
motion for several days together ; whereas Leslie's has the advantage of in- 
dicating similar results under the same circumstances ; yet the difficulty with 
this instrument, is the separation of the hygrometric influence arising from 
the absorbing power of the atmoa|)here, from that occasioned by the difference 
of temperature of the bulbs of the instrument, one being at the temperature 
of the surrounding atmosphere, and the other at a lower teniperature arising 
iiota the «old produced from the evaporaticm : the effect produced by this latter 
circumstance is so considerable, that the instrument (although a very inge- 
nious one) appears to be more a thermometer than an hygrometer at low 
temperatures. I hare endeavoured, however, to correct the indications 
for the difference of temperature, by a comparison with Kater's hygro- 
meter when the temperatures were above + 32° Fahrenheit. At different 
tempwatures, when Kater's hygrometer indicates -the same degree of hu- 
midity, the difference between the ctmiemporary indications of Leslie's will 
be the effect due to the difference of temperature ; and by frequent compa- 
risons of this kind, the indications are corrected and reduced to what they 
would have been at the temperature of + 32° Fahrenheit, and are given in 
a separate column. As these corrections may be considered somewhat 
objectionable, forasmuch as the other hygrometer is supposed not to be 
affected by a change of temperature, I have also given the observations just 
as they were taken, that they may be corrected upon any other supposition. 
The akohol used was of the specific gravity of 815 at +62° Fahrenheit. 
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ON THE VARIATION, Dlf,' ^C, lOLOOLIK, 1823 — 3. 



AN ABSTRACT OF THE MAGNETICAL OBSERVATIONS. 
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1S31. 






• ' 


69 39 44 
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ON THE VARIATION, DIP, ^C, IGLOOLIC, 1822 — 3. 2T7 

In order to compare the following obBerratioos with the fonnnla, expressing: 

the relation between the magnetic force and the dip, viz.,f a |t — . , . | 

where/ and i represent these quantities. The time of completing 100 ribra- 
tions by many obsenratlons (with the needle employed for this purpose.) in 
and near London, in April, 1821, was 330".l; and on the return of the Expe- 
dition it was 336".5 ; the mean between these results is 333".3, for the time of 
making 100 Tibrations. By many obserrationB also, with the same instru- 
ment, before and after the voyage, by myself, with a great many others, (with 
another instrument of the same construction belonging to the Board of 
Longitude,) made by Professor Rigand, Captain Home, R. N., and myself, at 
several places near London with seven different needles, two of which were of 
Meyer's construction, the dip was found to be 69° 59' 44", for January. 1 823, 
(which is about the middle time of the observations) which nearly agrees with 
Captain Sabine's determination. From this data, it appears that the com- 
puttd time of making 100 vibrations at Winter Island is 309" .5. the dip being 
87° 51' 9"; whereas by a mean of all the observations made during the winter 
and summer at that place, the observed time was 297 ".3 ; the time therefore of 
completing the 100 vibrations at Winter Island was less than that computed 
from the formula by 12"2. In the same way, at the second Winter's Station 
at the Island of Igloolik, the mean of all the observations gives the time of 
completing 100 vibrations 286".7, the dip being 88° 9' 49"; whereas the time 
computed from the formula is 309".4. In this case also, the time of complete 
ing the 100 vibrations was less than that computed from the formula, by the 
quantity 22".7. At each place, therefore, the vibrations of the needle indi- 
cated a greater intensity of force than that deduced from the above formula, 
which assigns a difference of 0".I only between the times of completing the 
100 vibrations at each Winter Station; but by observation it was iO".5. 

The great difference observed in the times of making the vibrations during 
the winter and summer times, was very considerable at each of the Winter 
Stations, and therefore hinders any rigid comparison of this kind from being 
made. For instance, in the middle of Winter, at Winter Island, the time of 
completing the 100 vibrations was 304".9, but which gradually diminished as 
the summer advanced, and in the following June, it was 290^', 6, the difference 
being 14''.3. Also at the second Winter Station at Igloolik, in the winter, the 
time of making 100 vibrations was 300". 4, but in the following Jime it was 
283''.0, the difference being 17".4; at both places the intensity of the force 

s N 
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278 ON THE VARIATION, DIP, ^C, IGLOOt-IK, 188S — 3. 

WEB considerably greater during the sunuoer than in tke depth of wmter, as 
the abstract of the obserratioDs themselres (page 276) will shew ; aod the 
time of makiDg the 100 vibrations in the winter, time nearly agrees with the 
computed time. 

The great kregularity.ia the results of the obscrratnus fet determining the 
variatioii, renders it difficult to form aay idea of the qauAity of its daily 
change, between the hours of observation id the norDmg^ aod afUrooon, 
although each result is a mean of never lew than 6% and often 10 or 12 
readings of the needle. The fixed telescope of the instrmncnt was always 
referred to the distant object, put «p for the purpose of eBsaring the stability 
of the instmrnent, before the readings w«re taken, and the slug^ah metkm of 
the needle assisted fay gently tapping upon its cover, as w^ as every other 
possible precaution taken to enenre an accurate reaalt At Winter Island 
during the months of November, December, and January, the westeriy 
variation in Ae morning was greater than in the afternoon by St, from a mean 
of more than 300 observationa; by a mean of all die observations at this ^ce 
both winter and summer, the morning exceeded Ihe afternoon variatioK by 
13'.24*. But at IgtooHk, the second Winter Station, the variatic«i in the 
morning was lest than in the afternoon by 38^.54", from a mesm of near 600 
observations made during the spring and summer months at ^at place. At 
Winter Idand the dip was Iff greater ; and at Igloolik 1' less in the morning 
than in the afternoon. The time of completing 100 vibrations was r.3 greaUr 
IB the moniing'than in the afternoon at Winter Island ; but at Igloolik, it was 
2".3 ksg in the morning tfaui in the afternoon ; so that with respect to tfae 
variation, dip, and the time of completing 100 vibrations, contrary results 
were (Stained at the Winter Stations in the morning and afternoon observa- 
tions. The number of observations for determining the dip amount to 243 
made at different times, and each of these a metm of firom 8 to 16 different 
readmgs of the needle, in its different positions : the <4}Bcrvatione upon the 
vibrations of Uie needle have been taken at as many dilRsresft times ; most of 
tiie results are means between two sets of vibrations, and many of tfaem (when 
t^y have difiered) means of three or four sets. 

The oidy agreement which appears, by comparing together theobserratioQa 
made at eadi Winter Station, is the increase in the magnetic force as the 
summer advances, which is very appar«it ; and as the time of corapletiiig the 
100 vibrations by die same needle was about six seconds gr««to- after the 
return of the Expedition, than before it left England it does not seem probable 
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fiTO 



that it arose from aoy change in the degree of saturatioo, with respect to the 
magnetism in the needle itself, as, in that case, the time of completing the 100 
vibiatioDs would have been diminished instead of increased. The great range 
in the temperatures in which the summer and vrinter experiments were made, 
(which in some of them was not less than 110° Fahrenheit, and in most of 
them 90°.) appears at first to sug^st itself as a simple and natural cause 
for this variation, but if this is the case, it seems to take place chiefly at tem- 
peratures below Zero. 



OBSERVATIONS of ihe IMMERSIONS and EMERSIONS of JUPITER'S 


SATELUTE8.— Obskbvatory, Winter Iiland, 18S1-— C. 
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ON THE ECLIPSES OF JUPITER8 SATELLITES 



OBSERVATIONS rf ibe IMMERSIONS and EMERSIONS rf JUPITER'S 


SATEIJJTES.— OBSKBViTOHY./Wond of Igloolik, 1822—3. 
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Longitufle of Obserratorj at Winter 1 H' ■■ *■ , Captain Parry's Lonffitade by)"- ■■ ■■ 
Island by Jiqiiter's Satellites . S i— ~j. I 

Do. atlgloolik 5 26 36. g 

Difference of Meridians bj Jupiter's t '' ** 
S.lcUites i •* "" 



By the Lunars . 



It will appear from the above comparison, that there is a 'very considerable 
difference between the longitudes of each Winter Station, as determined by 
the lunar observations of Captain Parry, Messrs. Hooper and Ross, (from 
which the charts were constructed,) and my own determination deduced from 
the eclipses of Jupiter's Satellites ; thus, the lunars were no less tiian \7.\^ 
to the westward at Winter Island, and at the next Winter Station at Igloolik, 
they were 15' (in space) more to the westward, than by ^e eclipses, and 
they make the difference of longitude a little ^eater. The chronometrical 
determination of the difference of the meridians, is probably more accurate 
than eitlKT, from the number of the chronometers, and the interval (between 
leaving Winter Island, and the time of making the first observations at Igloolik) 
■being not more than 25 days, and upon returning to Winter Island. 26 days; 
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AT THE WINTER STATIONS, 18S2— 3. B8i 

the following are the results, leaving out those chronometers whose ratesj froip 
their irregularity, were not to be depended upon. 



Bj 1 1 Chronometers in the Turj, taking ft mean of > T* 

lasl/crtJMjAfjrates . , . . 5 

By the same, taking a mean of the last numth/ rates 4 48 . si 

By 8 CImHunneteTs in the Hecia .... 4 880 

^6 „ jnthflFnry . 5 S.4 3 Retumiag hiteml M 

By a „ in the Heda . . - , t M.O \ daja. 



Proceeding from Win> 
ter Island to Igloolik, 
interval 85 days. 



By a mean of the detemunatioDS apon leaTing and retumiag to Wiuter 
Island, the difference of longitude by the Fury's chronometer is 4" SQ'.S, and 
hy the Hecla's chronometers, 4' 59*. The di£Ference between the meridians, 
therefore, by the chronometers, is 4* 57* very nearly, which agrees within 1*.5 
of that by the eclipse of the satellites of Jupiter, which were observed with a 
45 inch achromatic telescope, with a triple object glass by Dollond. The 
times of immersion and emersion are taken from the Connaisiance da Tenu, 
allowing 9" 20* for the difference of the meridians ;of Greenwich and Paris. 
The only corresponding observation of the satellites .1 can fi&d made upon a 
known meridian, is an immersicm of the second satellite, which was observed 
at Greenwich, -with a similar telescope, on -the IGth-of November, 1822, at 
IS** 21' 7*.4 mean time ; the same was observed hy myself at the observatory 
at Igloolik, at 9^ 53" 25', which makes the longitude 5^ 27" 42*.4 W. By com- 
paring three observations made at -Greenwich on the 8th, 22d, and 29th of 
October, 1^22, the observed times are respectively 6, 17, and 6 seconds less 
than the tjme;! as computed from the almanack; by applying the mean of these 
(viz., to seconds) as a correction to an immersion -of. first satellite on the 6th 
of October, the time of immersion oa that day at Greenwich, is 15" 55" 43' ; the 
same was observed by myself at Igloolik, at 10" 29" 32'.-6 mean time at place, 
which makes the longitude 6" 26" 10*.4. In the same way by applying a cor- 
rection of — 14 seconds to an emersion of the first satellite, on December 
9th, 1*822, the time of emeraon at Greenwich on that day was 11" 1 1" 23', and 
the (Observed time at Igloolik was 5» 46" (y.7, the longitude by this being 
S" 26" 22*.3. The mean of the emersions of the first and second satellites 
g^vesthelongitudeof this place, 5^26"56'.4,-and by the emersions of the first 
satellite, 5" 26" 43', and by a mean of both 'immersions and emersions, it is 
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382 ON THE ECLiPSEa OP jufitbr's satblutbs at the wikfbr stations. 

5^ 26" 49*.?, instead of 5^ 26- 36*.d. as deduced immediately from the almanack, 
-without applying any correctioo. 

The great difference between the results obtained from near 10,000 lunar 
observatioDB, and that from the eclipses of the satellite is remarkable, for 
though most of the lunar obserrations were taken at temperatures about — 30* 
Fahr., yet as nearly an equal number of them were made with stars both 
east and west of the moon, it appears from this circumstance, as well as from 
the experience and care of the observers, that it cannot well arise from errors of 
observations, at least so much a» depends upon the apparent distance! of the 
moon and stars. This difference became apparent during the first winter, (at 
Winter Island,) but from whatever cause it arises, it is certain that those 
observers, who oontinned their lunar observations with the sun and moon 
during the following spring and summer at the same place, obtained a very 
different result, agreeing very nearly with that which I had previously de- 
duced from the eclipses of Jupito-'s safeltitss. In those observations which 
are registered, although none of them were made after 30th of March, yet a 
mean of the December ones, including about 2500 observatioiis, differ no less 
&an 14 minutes from a mean of the last 2500 observatitms, made <^efly in 
the followmg March ; the I>ecember observations making the longitude 
83° l& W., and those in March, 83° 2' W. ; a mean of a great many observa- 
tions in the following summer by different observers, both of the Fury and 
Hecla, gave the longitude 82° 52*, which is 10 minutes further to the eastward, 
and agreeing with eclipses of Jupiter's satellites, but differing from the I>e- 
cember lunar observations, by 24 minutes of longitude. 

The same circumstance occurred the following year; the lunar observations, 
consisting of near 3000 thousand made in the winter time, making Uie longi* 
tude 15' more to the westward than the eclipses. In oc^sequence of 
this, no opportunity was lost the ensuing summer, of obtaining lunar observa* 
ttons at the same place, by Lieut^iants Reid, Palmer, and myself. Tlie 
result of Lieutenant Reid's observations, is 81° 40' 13"; Lieutenant Palmer's, 
81*40' 12"; and my own, 81° 42' 12" W.; themeanof whichis81''40' 13''W., 
or 5* 26" 41'; which agrees within a few seconds of the longitude determined 
by the eclipses. Those, however, who have corresponding observations upon 
a known meridian, will be best able to decide which is correct ; and also of 
the following occuItetionB of the moon m the Pleiades, taken principally with a 
view of a cora'parison with eorresponding observations in other latitudes, to 
determine the figure of die earth by Ca^noli's method. 



,y Google 



OCCVLTATIOm 0» BTAIIS IN IHB VLEIADtS »T THE «OON, 1822—3. 283 



DATE. 


lfcuTlB.ll 


a\». 


REMARKS. 


IMS— Much S» 


7 IS *0 


■ Pfeid. 


l«i<«mon ia S. «an of Moon'. d«ik Kmb-Mlnlmct and in- 


I8B»-Jui. 11 


8 ITJl 


T.,n».. 




. , 


saa 6 


IMta. 




, . 


8« 48 


ISO Hftfer. 


Ditto— doubUU to fi or 3 Kcond*. 


- ' 


a 44 80 


11» » 


EKtmnit; of Hoon't npperCup eiactljr irKoniact with •. 


,. . 


9 3 T 


IM „ 




, . 


9 IB 6».S 


oPMd. 




, „ 


B 61 19 


■ T.jg«,. 




• " 


9 M Sf 


; Maik. 


Ditto— dosblful toS or e lecond.. 


. , 


9 44 7 


iiPkid. 


DillO— doubtful Id S or tt Beconda. 



Among other objecta tad in. vjbm during this EgpeditJOD, was die detenniDa- 
tioo of the positioD of the planet Mars, by means of a refenence to fixed stars 
near the path of its orbit, at the time of its oppositioD in February, 1822, in 
order to detennine its parallax by a comparison with other observations ; but 
I regret diat I was not able to effect this, as ttte weather was not sufficiently 
dear as to render the stars nsible when the wires of the miorometer weft; 
BuffidenUy illnaiinated to make them distinct. 
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ZOOLOGICAL APPENDIX. 



No. I. 
ACCOUNT OF THE QUADRUPEDS AND BIRDS, 

JOHN RICHARDSON. M.D., M.W.S. 



The object principally k^ in view in drawlD^ up the fi^owing Boologiaal 
notices has been, to give a popular aeoount of the animali 4bat fraqiugBt the 
coasts witfain Hudson's Straits, visited on 4he present voyage, l^at ^ many 
interesting facts scattered through Captain Parry's ajde narrative may be 
more readily found, tiie pages of that v/ork are reguleriy reinved to, and my 
friend Mr. John Edwards, Surgeon of the Fiti^, haviag, during the thies 
successive voyages of discovery imder Captali^ Rosa fwd Parry, made ropioua 
and accurate descriptions of the subjects of natural hiatpry that cane under hia 
observation, a free use has been made of his notes, which were libei^y 
sid}mitted to me for that purpose. Tha exo^Ient saientific papers of Jose[^ 
Sabine, Esq., in the Zoot(^ical Appoidix to Captain Franklin's Narmtive, and 
of Captain Edward Sabine, in the SuppletJaent to Ibe Journal of Caffain -Parry's 
voyage in 1819 — 90, and in Ae ISA Vol. of the Linnean lVaBsaoti(Ws, have 
been regularly quoted, together with some of the other original writers uppn the 
zoology of the Arctic Regions. 

The arrangement given in the Regne Ammal of Cuvi^r is adopted in describing 
the Mammalia, and Temminck's Manuel d'Ornitkologie, sec(»id editipo, is followed 
in the account of the Birds. 

The colours used in the descriptions are to be found in an esculent little 
work entitled, Werner's Nomendature of Colotvrs, by Patrick Syme, Edinburgh, 
1821, now frequently referred to by several eminent natundists and oomparative 
anatomists of this country. 

Mayl, 1824. 
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ACCOUNT OF QUADRUPEDS, 



MAMMALIA. 



1. Ubsds Mabitimds. (L.) Polar Bear. 

Unui mtritimus. Svpplemeni to Parrot FirH Voyage, clxzxiii. Afipendix to FranUin't 

Jowney, 848, 
Bear. Parry't NdrraHve, Second Voyage, pp. SI, SSO, 8M, 8S9, 879, 406, 61S. 

This animal, teimed by the Ciee Indians viouHpiuk, by the Esquimaux 
namwok or ncnmok, and by the Greenlanders tumiok, is remarkable for the 
enonnouB size that it attains, far above the other species of bear, and if 
some of the older navigators may be credited, sometimes exceeding all other 
known quadrupeds. Later observers state the toaximum length at about 
thirteen feet, and those seen by the Eiqtedition did not in general exceed seven 
or ei^ feet. Captain Lyon has given the dim^isions of <»ie which was con- 
sidered to be unusually large, being 8 feet 7| inches Yang, and weighing 
ISOOlbs.* A female, which was attended by two cubs, was killed on the 
Slst of August, 1822, and was so small that two or three men were able to lift 
her into a b(Htt, yet she must have attained the period at which she was 
capable of propagating her kind on or before the autumn of the preceding year. 

The Polar Bear, being a frequent inmate of the menageries which travel 
through Great Britain, is generally known, so that a minute description ia 
unnecessary ; and it may be sufficient to mention that its long and very thick 
fiu* is every where of a yellowish white colour, but that the naked end of the 
uiout, the tongue, the margins of the eye-lids^ and claws are deep blade ; the 
lips purplish-black, and the interior of the mouth pale violet. 

The character by which it is most readily distinguished fiom the three oUier 
species of the genus known to naturalists, is its laag and thick neck, terminated 
by a narrower tapering and flatt^ied head. In i'Histoirc NatureUe da Mam- 
tmfefttj where a comparison is instituted betwixt it and the brown bear, (U. 
Arctos,) its distinctive characters are stated to be, its narrow head and long 

* lUrate Jonnal of Captun hjoa in the Vojrsge of Duooreiy tmder Captain Furj, p. 14. 
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mioele, not separated from the flat fordead by a depreasioD, but forming with it 
a continuous line; the greater length of its body in proportion to its height; 
the length of its neck ; the soles of its hind feet being equal in length to one 
sixth of its body ; and, lastly, the length and fineness of its fur. 

Figures from living or recent specimens of the Polar Bear are given in 
Marten's Voyi^e to ^ntzbergen, and in Captain Cook's last voyage. The first 
has a strong resemblance to the rude attempts made by the Esquimaux to etch 
on the walls of their snow-houses the forms of the animals with which they are 
fiuniliar : the latter, though not accurate in all points, omveys a good general 
idea of the animal. It has been copied into Sha.-w'B Zoology, and the third edition 
o{ Pennant's History of Quadrupeds. Correct drawings by Marecbal and 
Lasteyrie of a young bear kept at Paris, are engraved in the Menagerie du 
Mttseum d'Hittoire Naturelle, and in I'TIixtoire. NaturdU dot Mammiferea. 

Detailed accounts of the maiinerti of these animals are to be found in Marten's 
work already quoted, and in the Fauna Qreenlandica, Othonis FabridL Pennant* 
has compiled an interesting article on the subject, from a great number of 
original writers, and many additicxial anecdotes may be collected from the more 
Kcesai and excellent Account of the Arctic Regiom, by Captain Scoresby. 

It is still a question amongst naturalists whether the polar bear hibernates 
or not. In the journal kept by the seamen who wintered at Spitzbergenf , 
it is recorded, that at the comment^ment of winter, when the sun set, the bears 
disappeared, and the white foxes came about their huts ; but that on the return 
of day-light, the bears again visited them, and the foxes retired. Considering 
this and similar facta to be conclusive, modem writers have expressed their 
belief that the polar bears become t<Mpid in winter. Otbo Fabridus, on the 
contrary, asserts that they go abroad in that season to seek their prey; and 
Heamet states, more at length, that the males leave the land in the winter time, 
and go out on the ice to the edge of the water in search of seals, whilst the 
females burrow in the deep snow-drifts from the end of December to the end of 
March, remaining without food, and bringing forth their young during that 
period. " When they leave their dens in March, their young," says he, " which 
are generally two in number, are not larger than rabbits, and make a foot- 
maric on the snow no bigger than a crown piece." Our navigators ctxifirm the 

' Arctic Zoology, vol. i. p. M, and IntrodvcUon, p. Ixxxix. and p. cxciii. 

t Chdbohtll's Collection of Vm/aget, vol. iv. p. 808. 

t Journey from Hvdton't Bay ia the yorthern Ocean, in 17$9-177S, p. 3S9-SSS. 
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atattements of Fabriciiu and Hearne, baring oocasumally aeea. polar bews in Uie 
winter, uid actually pursued one in Decemb^. It is mentioned in the Darrative, 
(p. 406,) tiiatthe BsquimauK killed «ight or ten in the winter of 1822, abd Ml. 
Edwards learnt from the himt^ that they o&ea saw and killed the mjilea wfam 
foaming at large during that season, and as often (kig the duns with their cubs 
ftom under the snow. These facts seem to be conclusive as to the uniform hiber- 
nation d( the gravid females, and the, at least, oooasioEial appearance of the males 
abroad in the winter. It is passible, however, that the latter may also become 
torpid in the winter, when the local cicoumstaiioesoftheir native districts are such 
as to preclude them from reaching op&i water at that season, aad thus the oi^k> 
site opinions c^ naturalists may be in some degree reconciled. An acocunnKxla^ 
tioa of habits (o variety of situation has been remarked in the history 
of the black or brMon bear of Amenea, (U. AmericanuB, Cur.) This animal 
fegtdfU'Iy hibernates in the Hudson's Bay territury, where numbers of males 
and females are annually dug from their winter retreats ; but ^ ' same 
species, inhabiting a more southerly district, from whence it can, upon the 
iq^oach of severe oold, migrate to a Euilder climate, and procure food, follows 
a different law. Then the pr^nant females alone retire to hide themselves 
in secluded caverns, whilst the great majority of the others travel to the 
south. And h»e we may adduce the often quoted fact, noticed l^ Catesby, 
thid in one winter five himdred bears, that had come frcMn the northward, were 
killed in Virginia, anumgst which there were only two females, and they were 
not pregnant. 

The Indian hunters remark, that a bear, if prevented by any cause frcxn 
beccHning fat at the ccmunencement of winter, cannot hibernate ; and if it does 
not make its escape to a more fortunate climate, it is speedily destroyed by the 
severity of the season. 

It has been ascertained that the period of gestation of the btown bear is about 
<»ie hundred days, and that it produces from one to five young, according to its 
age*. 1%e Indians say tiiat the dams are followed by the cubs for two years, 

• The female black or brown bears conceal their retreats with such care that they are estreinely 
rarely killed when with yonng. Hence the ancients had an opinion that the bear brought forth 
unformed maaseB, and afterwards licked them into shape and life. Sir Thbmas Brown cites many 
factsinopposition to this notion, some of which are quoted in Shaw a Zoology, and similar and more 
recent facta are noticed in Wardbn's Accmml of the United States, i. p. 196. After numerous inquiries 
amongst the Indians of Hudson's Bay, only one was found who had killed a pregnant hear. He 
stated that the den she had constructed was smaller than that usually made by the unimpregnated 
female. 
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lAd that they do not produoo often^ than once ib three yearft. Preoiae inSot'- 
' motion on theae points is Btill wanting to ccc^eto the bistcvy of the polar 
bear. 

The poUr bears are not nnccininoa in the antumn. as low as latitude ^°, and 
probably frequent the shorea of Hudscn'a Bay, still farther to the sduthwtird. 
As the ssiamer tempeMUire of thede diatricts riaea, oocaKionally, to 87f 
Fahrenheit, these anlmids cantiot, in the wild state, be so impatieid, of heat, as * 
the captive one on which F. Curier made his observations*. 

The favourite prey of the polar bear appears to be seals, and other marine 
animals ; but in the autumn, when the absence of ice renders these less easy of 
captufei it fluents the sboTea in aeoidi of berries and other vegetable matters. 
Captain Cartwrightf saw a polar bear diving in deep water after salmon, and 
succeeding id capturing thsit active fish. 

A bear, shot in Captain Parry's former voyage, and examined by Mr. Edwards, 
had been labouring under violent inflammation of the intestines which were 
already partly spiiacelated. 

The Northern Indians will not eat the flesh of the bear, nof wiD their wuiwn 
even tread on the skin, but the Esquimaux have no such scruples. 

It is known t^at a lai^e brown, and, at certain seasons of the year, somewhat 
hoary variety of the American bear (U. Americanus, PaU.) fi«quenta the coast of 
the Arctic sea in the summer time, to feed on seals, fish, and on the roots of 
the different species of ke^sarum and astragalus, that gtow in those quarteraj. 
This animal is o(%a«iona]Iy confounded, both by the Traders and the Indians, 
with the polar bear. It is noticed by Heame and Pennant under the deno- 
mination t)f the grizzhf heat, but it is quite distinct fcora the grixxUf bear 
fU. fcrox) of Lewis and Clark, which is the TJ. dnereUs of M. Desmarest^, and 
tile IT. horriMit of M. Sayl|. 

The polar bear, with the other two that have been incidentally mentioned, 
(U. Americanus and U. feroX,) are the only species known to inhabit North 
America, whose distinctive characters have been in any degree ascertained. 
■Many wirfeftM of the U. Americanus have been described, founded diiefly upon 
di^rences of colour. The broum variety is fiirthet distiilgiusfaed in the United 

• t'Hitlain N(dvrelk4etJlfa»mHife^s, 

t Jmtmai of-Sixteen Yean' BeuderKe in Labrador, t)f O. GiBtirRiaBT. 

t Fbamklim'8 Journal, ^., pp. S73, 877, 870. 

$ Mammalogu, Bncf/ciopidis Methodt^pte, p. 164. 

I JiHxe'a Expedition to the Sockjf Mounlaint, pp. 2il andafil. 
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States by the epithet of raiding, and the bbuJi variety has been dirided iido 
the long-legged and ahort-Ugged kinds* ; but the vague descriptiMis that have 
been hitherto given of these varieties lead to no certain conclusions. It may 
be noticed Uiat the white ring round the neck which the European species 
exhibits in youth, is, at least, occasionally observed io the American onef. 
- llie Cree-Indians term the black bear aukeetek-mtuquaw, and a tawny 
c(doUTed variety oo»dw-wit$quaiD. They call a little bear naumotcet, 

2. QuLO Luscus. (L.) Wolverene. 

Gulo luicoB. Supplement to Parrot Firit Voipige, p. clzniT. Jfpendix to fVonUtVi 

Journal, p. nso, and Narrative, p. 90. 
Gulo arcticus, var. A. Detmaretl Eneyclopidie, ant- Mammalogie, Na. M7. 
Quickhatch. EUit'i Vogage to Hvdtm't Bay, p. 40, t. 4. 
Kal>le«-uioo. Parry't N(wratite, Seamd Vogage, pp. 1S4, *97, Slg. 

Is termed by the Crees or Southern Indians ommeethatKea and oite-eoohawgeet,_ 
(whence ^uickehateh) by the Copper Indians nagh-hai^h, by the Esquimaux 
kablee-aree-oo, and by the Canadian voyagers carcajou. The latter appellation 
having been apj^ied to miuiy different animalft, numerous mistakes have arisen. 

A figure and description of a living wolverene received by Sir Hans Sloane, 
from Hudwwi'B Bay, were given to the world by Edwards. TTie figure, with 
slight alterations, has been copied by Pennant and Shaw, and succeedii^ 
naturalists have added little or nothing to the information deriv^ from Uiat 
source. It is proper to observe that although these figures give a tolerable 
klea of the general form of the animal, they eir much in the sh^ie of the head, 
and in some other details. "Hie head is very broad and compact, and is suddenly 
rounded off on every side to form the nose, not tapering gradually as r^ne- 
sented. The ears are rounded, and project less than in the figure. In the form 
of the head and muzzle the wolverene does not resemble the bear, with which 
fiXHn its plantigrade motion it has been sometimes classed. The specific name 
appUed to this animal by limueus originated in Sir Hans Sloane's spedmoi 
having through accident lost an eye. 

Cuvier remarks that the specific differences betwixt the woherene d the new, 
and the glutton (Ursus gulo, L.) of the old OMitineut, do not appear to be 
suffici^itly determined, but that the odours of the American species are in 

* Wu^i opw« duto. t CAftTwmiotr, vftn dMo. 
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genend paler, and Pallas and Deemarest have described ■ them as- jnere 
varieties. Scarcely any two woWerenes are exactly alike in the dietributioD and 
intensity of their colcAirs, some being almost black, whilst others have a dull 
brown fijr the pfedcmunating hue. A Utter of four yomig ones, taken near 
Oitinbeilaiid-lKHise in latitude 54°, were of a cream colour. We are igncHrant 
whether this is the common hue of the cubs, as it is the (mly iustanoe 
that has ccme to our knowledge of their being caphired ' at a tender age. 
P^uiaot refers to the European species, white and yellow varieties, which occur 
in Kamtsdiatka, and whose furs are much prized by the natives. 

To the wolverene, in common with the glutton, has been attributed the habit 
of destroying deer, by doping upon their backs as they pass beneath its 
lurking places in trees ; but this is certainly not one of its common modes of 
[H'ocuring subsistence. It. lives chiefly upon the carcasses of animals that have 
been killed by accident, or left by other beasts of prey, rejecting no kind of 
canicm. In the summer time it digs up the marmot, and according to Indian 
report, proves destructive to the beaver, but the frozen walls of the winter 
habitations of these animals defy its utmost efforts. It is eztr^nely annoying 
to the hunters, by devouring their stores of provision and carrying off the baits 
of their marten traps ; vriiilst its strragth and cunning are sudi that it is 
rarely cau^t itselC It has been known to visit daily a line of traps exten- 
ding upwards of two miles, and to rob the whole of them of the baits, and of such 
animals as had been caught. In sudi cases, if the hunter does not succeed in 
destroying his enemy, it is absolutely necessary for him to move his huiUing 
quarters beyond its range. The strength of the wolverene is well described by 
Heaine, and not exaggerated ; but caution seems to be its predcnninating character, 
not ferocity. It does not hibernate ; and, although its pace is slow, it wanderB to 
a considerable distance in search of food, even in the winter time, (as we have 
often ascertained by tracing its path,) and when it finds a bone or other prize 
drags it to its retreat, a task which the shortness of its legs renders sufficiently 
laborious when the snow is de^. If the glutton has similar habits, it may 
have assisted in accumulating the bones in the caverns examined by Professor 
j&icldand. 

The Esquimaux of the Welcraae carry the skins of this animal to the trading post 
on Churdiill River, and the skull of one was in the former voyage found as far 
north as Melville Island*. The expedition saw some of its Ixxies in the pos- 
session of the natives of Melville Peninsula, and a {aece of its skin brought home 

* Appendix to Fakbt's Pint Voyage, p. clxxxiv. 

» P 
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by Mr. Sdvftfds, has beeq ideplafied with spedmens in the Edinburgh Museum. 
Its fttt, as an artide of cpoimerce, is at present of no great value. 

The animal noticed by Crantz and %ede, under the name of amaaU or 
wmrot, is not the wdverene, as it is su|^x»ed to be by Fabridust, but 
iwdpubtedly that large variety of the wolf, known to the Esquimaux of America, 
by the name of amarrok. This is a striking instance of the Greenlandeis 
baying preaerred the name and descripticm of an animal vbix^ does not now 
exist in the country they inhabit. Captain Sabine relates a similar &ct in his 
notice of the m^sk-ox. 



3. MusTELA Erminea. Ermnc or Stoat. 

Miutela Enninfla. Supp. Co Parn/'s Fird Voyage, clzzxr. appendix to F\ranUin't Jounuy, 

p. ass. 
Ennine. Pony's Ifarrative, Second Vayn^, pp. 68, lOl, l£S, 
Terree-ya. Esqidmaux. Seegoos, Cree-Indiaru. 

Three spedmens of this pretty little animal, noted as males, were received. 
They were all kilted on the I6th of September, yet one of them is in the perfect 
Ihowu summer dress, another in its snow-white winter habit, and the third is 
in an intermediate state. 

Ermines abound in the nei^bourhood of Hudson's Bay, but although a few 
of their skins are occasionally sent home by the residents in presents, they do 
not seem to have attracted the attenticm of the Fur Company. The Ekiglisb 
market is suppUed with them from other quarters ; and fmn the revoluticois of 
fashion, they at present bear a high price. 

It is probable that the lemmingg hereafter mentioned, form a considerable 
part of the food of the ermines, on the barren shores of Lyon's Inlet. In the 
interior of the country they feed diieBy upon the meadow-mouse, (arvioola 
xanthognatha, Sabine,) and as the latter take up th^ir abode in the log-houses 
of the traders as soon as they are built, the ermines also become frequent 
inmates of the houses, and boldly chase their prey during the night, even throu^ 
the sleeping apartments. In December, 1821, an ermine was cau^ on board 
the Heda, led thither in pursuit of a new prey, the English domestic mouse 
whidi then for the first time visited those quarters, and which is still unknown 
in the interior of the fiir countries. 

t Fauna GrmUant&ca, p. 84, 
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4. Canw Lupds. (L.) The Wolf. 

CuuB lupu^. Si^plemenl b Parry't Fird Voyage, p. cbcicxv. , Appendix to FrankSn's 

journey, p; 854. 
Woll Parrot Narrative, Second Voyage, p. 157, lOS, 180, SSO,- 872, 446i AIS, 514, «1«. 
Icon- FrankUn't Journal, p. SIS, Oft. var. alba. . ... 

The wolf is tenned mak-haygan by the Crees, yes, by the Northern todians, and 
am&rok by the Esquimaux, ^rtiich latter appellation, the origin of the amanki and 
amarolc df the OreenlajiderB has given rise, as has been already noticed, to 
exaggerated descriptions of a ferobioUs animal, said to inhabit the interior of 
Greenland, and which Crantz and Pabricius erroneously conjectured to be the 
gido buau or woherene*. 

A pack of thirteen wolves attending the movements of a horde of Esquimaux, 
made their appearance in the neighbourhood of the ships in February, 1^3^, 
and it is remMked in the Narrative-f, that it was di&cult at d little distance to 
distinguish them tiom the Esquimaux dogs. Observatidba of a similar nature 
have been made in other jMlrts of the world. James has noticed the resemblance 
which the Indian dogs of the Missouri bear to a species or variety of wolf 
{catds latrans,) common in that quarter^; and on the line of Captain Franklin's 
route, the dogs were observed to be similar in their general physic^nomy, and 
in the prevailing makings of thdr fur to the wolves of the same districts. Nor 
are tacts of this kind confined to the Northern heniiq)here. for I am informed by 
my friend Dr. Knox, that the native dogs of Southern AMca exhibit the same 
general aspect of the hyaena that those of Northern countries do of the wolf, and 
that in the course d a few generati<His, dogs imported from Europe, assume the 
habit and appearance of the native races. 

These facts bear upon the oilen agitated question of the origin of the dcanestic 
dog, and seem to support the (pinion c£ Buffim^, lately advocated by 
M. DesmoulinsI), that the dog, the wdf, the jackal, and corsac, are, in iact, but 
modifications of the same species ; or that the races of the dranestic dc^ ought 
to be deferred, each m its proper country, to a corresponding indigenous wild 
species, and that the species thus domesticated, have in the course c^ their 

* See artiele Woherme of thii Appendix. BatJ>t,DeKriplionofOTeenIand,p.S0. Grj^itz, p. 99, 
and FdtoM Granl. p. S4. 
+ P. 514-^10. 

t Jams' Expedition to the Boda/ Momtaint, vol. i. p. 158, 889. Eng. edit. 
$ BunoK, vol. xir. p. 800- | DnHOOUMi, Mem. du Mvt. d'RiO. Nat. torn. 10. 

S P S 
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migraticnB, in the train of man, produced by their Tarious croBSee with each 
other, with their ofispring and with their prototypes, a still further increase of 
distinct races of which about fifty or sixty are at present cultivated*. 

The wolf (c. lupus,) the fox (c. vulpes,) and jackal (c. aureus, L.,) are sup- 
posed to have given rise to the varieties of Eurc^, and of the West of Asia, the 
c. axttcriwrus, Dbsharest. to be the origin of the dog domesticated by the Caribs, 
previous to the discovery of America, and the papua of Australasia, to be the stock 
of the domestic races in that quarter. With equal justice, the ccHinexion betwixt 
the wolves of the Arctic districts of America, and the Esquimaux dogs, may be 
considered to be equally intimate, especially wh^i we take into account not only 
their near resemblance in physiogncKny, but also the great similarity of th^r 
woolly furs, which on their annual renovation fall off in large flakes. 

That the fox occasionally couples with the domestic dog, has beoi stated as Itaig 
ago as the time of Aristotle, and the productive intercourse of the wdf and dog, 
and evoa the fertility of their offipring, have also been established by the 
observations of Buffiinf and Pallas. But John Hunter^, Pallas, Guldenstadt, 
and Tilesius§, consider the jackal of Caucasus as the most probaUe stock of 
the European dog. Cuvier, however, remarks, that the descendants of dogs 
which have been lefl up<m desert islands, resemble neither the fox nor the 
jackal, imd M. lindecraatzU states, that the domestic dog is permanently 
characterized as distinct from the wdf, hyaena, fox, ^c, not only by the disposi- 
tion of the sutures or ridges formed by the meeting of the courses of hair or 

* Other nstnralista talEing into account the frequency with which accidental rarieties of 
atracture in on individual have been observed to recur in his descendants, have auppoeed that there 
waa originally created a single species of dog, and that the domestic varieties which are the acXj 
traces ive have left of it, have been produced by the influence of climate, and the treatmsnt received 
from man. Various researches have accordingly been made, and much reasoning employed, to 
indicate this primitive race. 

Some anthorshave even gone the length of conceiving) that most of the species of natural genera 
of animals, may have, in the course of ages, risen from varieties to their present rank ; and that 
a i^imary species, or the germ of a genus, was all that was originally created. The subject is 
interesting, and' intimately connected with the study of the fossil remains of extinct species, but it 
is involved in an obscurity not likely to be soon dispelled. 

t BorroM, Sv^. 7. The readiness with which the wolf in the wild state copulates with the 
domestic dog, has been recorded by Captuns Sabine and Franklin. — Svpp. Pakkt's Firit Vo^ge, 
p. dzxxv. Pbanxlih'b Journey, p. SB*. 

X Philm. Tratu. vol. Ixxvii. p. S63 — 866, and vol. Ixxiz. p. 160, 161. 

( TiLCSiDs, Nov. AcL Nat. Cur., 18S8, tom. xi. Second Fart. 

I LaKBMClAjnt, Amman. Aead. vol. iv. No. 5S. SteaUoGqitainTA^Ki'i SKOnd Vgj»g«,f. 515. 
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various parts of the body, but by the number and sitoatuHi of the veniccs or 
warty risings oa the iace. In these respects eleven variettea of the dog were 
found to i^ree. Subsequent zoolo^cal writers have not, however, considered 
these marks in the same important hght, and M. Desmarest, disregarding most 
of them, is disposed to rely for a distinctive mark chiefly upcxi the white of the 
tail of the domestic d(^. being invariably terminal whenever that colour occurs 
associated with another in that part of the animzil. This observation he h(^pes 
will lead to the discovery of the primitive species*. Professor -Buckland found 
no difference between the bones of the dc^s and wolves taken firom the 
diluvian mud of the caves he examined, and those of the existing races of these 
animals'f. 

Many anecdotes tend to prove that there is nothing ituxwupatible between the 
dog and wolf in natural disposition. In L'Histoire NaturdU ' de$ Mammiferes, 
there is a very interesting aocouot of a wolf, whose good qualities having been eli- 
cited by kind treatment, which shewed a degree of a0bcticai for its master, equal- 
ling or exceeding that displayed by any varietyof dog.. It. may be stated on the 
other, hand, for the purpose of shewing how the dog may degenerate, that it is 
a remark of the Canadian voyagers, in speaking of their dogs, which are of the 
Indian breed, " quand ila soiU egai&s ils deviennent feus." When they have 
strayed away and been absent only a few days without obtaining proper nourish- 
ment, they Itwe almost totally their d(»nestic qualities, and although driven by 
the pressure of hunger, to hover like the weaves around an encampment, yet they 
fly frcffltt the face of man, and do not even recognise the voice of their master. 
Tliey differ in this state but little from weaves, except in a deficiency of streqgth 
and intellect, necessary for procuring their prey ; and indeed the manners and 
iq^pearance of the Indian dc^ of those northern districts are snch as one would 
expect fPMn wolves recently and imperfectly domesticated. They have little 
of the docility of the European races, possess no courage, hunt in packs, and 
prey upon almost every kind of carricn. Upon the first introduction of a small 
Oduey.oow to ooe of the trading posts, vre witnessed the whole of the. dogs of 

* DimiKHT, JUammalogie, Ehcy. Metk. 

t ne nnmber of csudal vertebne fleenu to vary both in the wolf and the dog, but the lumbar 
vertebra appear to be uvea in both species, at least this was found to be the case with the 
skeletons of the ArotiG and other wolves examined by ns; as well as in the Rketetona of domestic 
dogs of various races. Cun», in his Camparakve Anatomy, has stated ibt lumbar vertebrse of the 
dog to be only six in number, and this Statement has been ' o^din to Flimiii«'s Philotopkyof 
Natvral Hidory, and other works. 
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the establishment, to the amount of fifty or more, forming thanselves into a 
crescent and approaching the cow, wfaidi was enfeebled by her recent Toyage, in 
the same timid and cautious manner that a pac^ of wolves would do, stopping or 
retreating the moment that the object of their attack raised its head. The cow 
exhibiting no signs of fear, they desisted from the attempt, but had it beccnne 
alarmed, sUid sought for safety in flight, they would have toftnented it until it 
was eshauslM, and at length torn it in pieces. These dc^ not only form an 
obstacle t6 the rearing of poultry, hogs, S"c., at the different fur posts, but they 
frequently destroy foais, although they have been previously accustomed to the 
presence of horses. 

The Esquimaux dogs seen by the Expedition under Captain Parry, eeem to 
be a more generous race than the Indian dt^s, which jnay be, perhaps, ascribed 
to the gref^r kindness shewn to them, and to their being companicms to tb»r 
masters nearly the whole year^ In the fur countries, on the ovitrary, the dogi 
are much neglected in the sutmner, and left to a scanty subsistetice vspoa such 
eggs, young birds, frogs, ^c, as they can pid: up. 

Wolves Tttry much in size*, but in general those living within the Arctic 
cifcle are of large dimensiotra. Many of the Arctic wolves are entirely white 
in winteh but tUey have most generally bluish-gray backs. The natives assured 
us, that the white varieties became coloured in summer. A variety totally 
black (c. fycaan, L. ?) is fouhd as far north as Cumberland Ifouse, (lat. 54°,) 
and is said to be frequent in Canada. The black wolves are Gmce, but not 
larger than the comnuHi kind. 

On the sandy {dains betwixt the branches of the Saskatchawan, the wolves 
bring forth their young in burrows that have more than one outlet, llie badgers 
are very numerous in that quarter, and it is probable that the wdves tate 
advantage of their labcrurs« and by enlarging or uniting their holes form stiitable 
abodes for themselves. On the barren grounds vrfiere the soil is not ads^pted 
for InuTOwing, they resort to caves in the rooks and amongst lai^ stones. 

The tanperatur^ of a wolf was ascertained by Captain Lyon tmnlediatedy iStkt 
it was killed to be 105° Fahrenheit. 

' * Largest sized wolf of the UnitodSutea, (Warden) - - • Sffeet 18 indi. IS incfa. 

Wolf killed «t Ciunberland Uoiue, (lat. U°) ...•«„ 14 „ 94 „ 

White wolf at Fort EnterpriBO, (Ut. 44° SO^ . - . . 4f ,. I» „ 34 „ 

Wotres seen hj Captain Farry, areraga he%bt fp. il$) - — „ — ,. 97 „ 

Wolf Eunpun, (Deimareat, Encrck^.) SJ „ IS „ 31 „ 
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5. Canis Iuodpus. (L.) ArctK Fox. 

Canis lagopuB. Svfplement to Party") Firil Voyage, p. clxxxvii. Appendix lo Frankiin't 
Journal, ■p. ess. FoOer, PMhiOfhical Trantactiort), bdi. p. 370. 

T£iTee-uiee-&rio6. Etqmmavx of MeteiUe Penintula. 

TeiT^aimmuck. Eiqmmavx of the Welcome and of Coppermine River. 

Terieimiak. QreenianderM. Wawpeukeeahevmakk^esbew. Cree Indiatu. 

White fox, and fox. Parry't Narrative, Second Voffage, ppr US, 150, 151, 157, BSO, 387, 
44a, 518. 

Isatis of Ae Siberian fvr hutden, (but tie Isatis figured in Buffon, supplement, torn. S. pi. 17. 
is the CaniB Corsac, Pail.) 

A Specimen of this animal procured at the eatranoe of Lyon Sound, in Sep- 
tember, corresponds very nearly to one in the sununer dress, described by 
Mr. Sabine in the appendix fdx>ve-quoted, except that the tips of the hairs at the 
extremity of the tail are black. Another killed in December, is quite white, 
with the exception of a similar black tip. This mark though sli^t is suffi- 
ciently apparent to call in question the specific duu^cter " cauda apice oon- 
cdore" (I^); indeed Mr. Graham is quoted in Arctic 2iOology for the obser- 
vation, that the black tip of the tail forms a characteristic distinction between 
the Arctic and comnKm foxes of Hudson's Bay. Trtiicb have their tails always 
tipped with white. It is proper to remark, however, that the cdour of the tail 
is not considered as a specific mark in other foxes, for the atma edopex, cauda 
apice Tiigro (Lin. Syst 59), is by the best authors ccxisidered as a variety only 
of the common fox*. A better mark of distinction is to be derived from the 
di^rent physiognomy of the two species, and their very dissimilar for, which 
both in their summer and winter clothing is very obvious f . 

In the summer time the for on the soles of the Arctic fox is short, and allows 
small callous eminences at the roots of the toes to appear. In the winter the 

* The c. alopex is known in Wales by the name of Corgi or Cur fox, and is of amalter size 
than the ordinary fox. (Brit. Zaol. i. p. 87.) A Btmilar variety occurs in America, where it is 
termed the Brant in. Wardxh's Untied Slatet. Pum. Arct. Zool. i. p. 47. HitL of Quadr. j. 
p. 85S,) and also in Russia, ^ilzbius, Nov. Act. Phyt. Med. Acad Nat. Cvr. 1SS3, torn. xi. Second 
Part, p. 875.) It would appear that this was once the common rariety of fox in England, as 
Chancer in his tale of Chanticleer) enuineTatea the block-tipped tail as one of the characteristics of 
Dan Reynard. 

t DesmarGBt, rejecting the Uimaan specific character, hat formed a new one on the principle just 
spoken of. Ency. Art Mammalogie, No. S05. 
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soles and toes are entirdy covered by a very Uiick bushy coat of hair. The 
same thing occurs in the other foxes that inhabit those northern regions, and 
iumi&hes one of the means by which the hunters distinguish their foot-marks 
in the snow frinn those of the' small wolves. The fox leaves a round hoUow 
pnnt that exhibits no distinct imprrasions of the toes. The .foot-mark of the 
wolf is like that of the dog. Authors however, probably from not being ac- 
quainted with the summer states of the Arctic fox, have ccntsidered the hairy 
soles as a spedBc distinction betwixt the Arctic and other foxes. Thus in the 
DxcUomuurc dea Sciences N<UureUes it is said "mais un caract^re qui lui est par- 
ticulier, c'est d' avoir la plante des pieds gamie de poils, contre ce qui se voit 
communement ; la plupart ayant des tubercules nus aux parties de la plante qui 
s'appuient sur le sol." (Tom. viii. p. 565.) 

It would appear that cm the approadi of winter, the fur of the Arctic fox does 
not fall off, but actually alters its colour, increasing at the same time in length 
and fineness. Similar changes take place in the coverings of most quadrupeds 
of' those regions, " Incaaescunt hyeme lupi, cervi, akes, maximeque tarandi" 
(Pall. gUres, p. 7). It is a considerable time EiAer the ctHnmencement of the 
cold weather before the fur becomes, in the technical language of the traders, 
prmie. In the spring, however, the diange is much more sudden, and ailer the 
first shower of rain, most of the furs are of little value. In a register kept in 
the year 1810 at Churchill, in lat. 59^ the white foxes are noted as being partially 
brown on the 10th of October, and as not yet prime on the 22d. 

It is probable that in hi^ northern latitudes the old foxes may retain their 
white cdour even in summer. Some naturalists have gone the length of ccm- 
sidering the white foxes occasionally seen in summer to be a constant variety (^ 
the Isatis, blue, or Arctic fox. The Siberian hunters informed Gmelin that 
" they often found gray and white individuals in the same litter, and that the 
first have at biith a very deep gray colour, the latter a yellowish tint, the hair 
being in both very short. Towards the end cS the summer, whoi the hair 
begins to increase in length, foxes are often met with having a brown streak 
along the back, crossed by a similar one at the shoulders. These individuals,' 
sometimes termed crost foxes'^, become at length entirely white." Heame 
states, from personal observation, that the Arctic foxes " when young, are almost 

* These cross foxee are v«ry diatinct ham the cross foxes of the Hudson's Bay traders, which 
hehmg to the species tami decuuatxu of DeAnsrest, and which F. CuTier, with great propriety, 
crainderB as a mere Tuiety of the canis argentahu, or black fox. 
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ail over of a sooty black, but as the fall adyances, the belly, sides, and tul, turn 
to a light ash-colour ; the back, legs, Bome part of the face, and the tip of the tail, 
change to a lead ccdour, and when the winter sets in, they become perfectly 
white. There are few c^them which have not a few dark hairs at the. tip c^the 
tail aJI the winter." P. 365. 

Mr. Mogg cau^ two foxes in January, 1822, at Igloolik, one a male of a 
bluish cast, with the tips of the ears and tail black, and the other a female, 
longer than the former, and beautifully white. They weighed respectively 8 and 
8ilbs. (Narrative, p. 387.) 

The fox mentioned below, under the epithet tooty, is most probably a dark- 
coloured variety of the Arctic fox, of occasional occurrence, even in the winter time. 

The dimensims of summer and winter specimens received, are as follow: — 

SnaBB. WlnUr. 

Length from nose to the (vigin of the tail • - ^ 24 inches. 

„ of head 5J 6 

„ of tail to extronity of vertebrae - • 1 1 12 

„ „ including the for 13 14| 

The native country of the Arctic foxes, is. as their name imports, within the 
Arctic circle, but they migrate at uncertain intervals, and generally in very severe 
seasons, as iar south as lat. 56°, following for the most part the line of the sea- 
coast in their joumeys. They do not return to the north the following summer, 
but remain and breed in their new quarters, fima which, however, they are in 
general extirpated in a few years by their numerous enemies. They bring forth 
their young. in deep burrows, lined with moss. In the winter they generally 
retire to caverns, fonned in the ice by the flux and r^ux of the tide. 

The islands in the Arctic Sea, visited by Captain Franklin's party, were 
studded with stone traps, erected by the Esquimaux for the capture of these 
animals. The traps are described in Captain Parry's Narrative, (p. 387) which 
also infonns us that the foxes were numerous in their neighbourhood, until the aid 
of November, when they began to decrease ; that few were taken in December, 
and that in January, the traps, from want of success, were finally dismantled. 

Tbia simplicity of the Arctic fox is noticed by most authors, who have given an 
account of their manners, but an anecdote told by Captain Lyon in his Private 
Jourpal, (p. 89) shews that they are not naturally stupid.. The flesh of the Arctic 
fox is white, and when young, resembles that of the rabbit in flavour, and is equaUy 
delicate. The mean tanporature (^ fourteen of these foxes examined immedi- 

» Q 
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attd; afier &gu dea^ by Captain Lyon and Mr. Mogg in the winter time, was 
10S° F^farenheiL 
FVsther particulaFB re^Mcting the Arctic fox, its veii^ies, and the chuttcten 
^ by Khich it is distinguished from the Icaragan of Pallas, may be learnt from « 
paper by Dr. Tilesius in the Nova Acta, Phys. Med. Acad, Nat. Cur. 1823, torn. 
XL second part, p. 375. (Quoted from BuiUUn de» Sdencct, January, 1834. p. 81 .) 



Canis Lagopub. $. Fuiigtnoius. Sooty Fox. 

C*nu fiiliginiMtu. S/uod'* Zoolo^, i. p. 3Sl. 

Cftnis fuligiiKJBui and blue fox. Macketuie't Tnaxls in Iceland, p. SS7- 

Canifl iBgopi) Tsrietat. Pallas, gtiret, p. IK. 

Le duen bnm. Desnuxrett, Mammaiog. p. 805, tn notii. 

Kernektak. Fabr. Fam. Oreenlanit. p. SO ? 

Sootjrfox. Penn. Hut. of Quadr. i. f. a^. .- ' , . 

A soLrrAHT fox, having the usual foim, and the quality <ff the fur of the Arctic 
spedes. but differing frcm the ordinary fltuameir of winVer states of that animal, 
in being almost entirely of an uniform blackish-brown colour, was obtained in 
Wintier Island oh the 16th of December, 1821. The (iolour is purest and deepest 
aa the belly, {^proadting to brownish-black, and the fur there is longest. Ihe 
face, from an admixture of short white hairs, is hoary, and there are a very few 
white hairs on the back, not sufficient, however, to vary the cciair. unless oi 
dose inspection. The fur is long, has a considerable lustre, and when blown 
aside presents a bright ash-gray colour towards its roots. The size of the spe- 
dmen is greater than that of the Arctic foxes killed at the same place. 

I^ength fircna nose to inserticai of tail - - • - 28 inches. 

„ ofhead 6 

„ (^ tail to end of vertebrs 13 

„ „ including fiir - - 15 

'DiMe tdaamaatetoaia bemg of a dried skm. ere like the preoedmg oneB ef 
the Arctic ket, UsHAb -to much uncertakity. 

Hie fur on the solea of the feet Is of a grayish-white colour, and as busby as 
in tfad winter state bf the Arctic fox. 

Fabridus appears to refer to this Taiiety> when he says " Dantur canis h^c^ 
4fm Turietafees : altera osmtes oeAti-mgricans pedibus subtus lana alba et vibris- 
aia inlenlian attndii <Gtobd1. Kem^tdc); ahem tola alba naao nudo ni^ 
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(Gronl Kakkortak): nnnimi tsmen apiodeB diveruB ; ittvwan eoeoiU, et utra«|ue 
utriusque ccdores polks habet ; quin imo csnilesceotem ia afinn, itidem albwi 
ID caanilBHcenleni, cam setate traDsmutari poese videns sum teatis." PaUas 
Hkewise in Eq)eakiiig of the Tarying hare, iD^deatally tbenttouB a BunUar vaitQty 
as occonring in Siberia. " Prater oooBtantem iilam metaoKVphoBin et f^unati^ 
TigidisBimi patientiam cum Cane ha^opode etiam in eo ccoTmit Xi&pari 
variabili qood (minori licet frequentia) naseatur in hac specie* varietas, lote 
fwca vel etiam atenrima hfeme eolorem haud mutcau." (Pall, glires, p. 12.) 

Pennant says, that the sooty fox is a distinct species, inhabitiflg Iceland in 
great numbeis, and Sir George Madenzie gives the following account of U, 
" The Uoe fox (c. Jvliginomi) varies considerably in the ^ades of its fiv, fiom 
a li^ brownish or btuisb-gray, to a colour nearly approachkig to Uadi. it is 
more gracefolly formed than the white fox, has longer lege, and more pointed 
nose. Horrebow says, that the black foxes are sometimes brou{^t over to 
Iceland on the ice." (Travels in Iceland, p. 337.) 

The specimen received, bears no reaemUanoe to the Amwicaa ailTef fox, 
(c. argeidahts) whidi is sometimes quite black. The silver fox is much larger, 
and is dotfaed with a very difibrent and highly valued fiar. Heame states, that 
the common foxes of Hudson's Bay (canis fdmu, deausahts, orgcnMw, Das- 
tuaavr), are never fotmd on the barren grounds to the northward of the woods. 
" So long," says he, " as the trade has been established with the Bsquiraani, to 
the ntffthward of CSmrdiill, I do not recollect that foxes c^ any othar caSooT than 
white were ever received from them," (p. 39S). This &ct would lead us also 
to infioT, tiiat the sooty variety is very unoommdn in the wmter time, the only 
seascK in whidi the for fcnns an article of eommeioe. 

The black fox noticed by Dr. Titesius, as an inhabitant of RiU8ia*i if foimd 
in northern and barrai tracks, may be this sooty variety of the Arctic tat ; hut 
if it frequents woody districts, it is more probably the representative of the 
American, c. argmtatut. 

Arvicoi^, (due.) (LBMMtm, Diet, do Saentca not.) 

Thb genus Ahvicola of Gnvier, oonprises the murM cumaUara, and some of the 
muna MtHaranti of Pallas, and the mu» tiietkiau of Gmdin, whidi agree in 
having their molar teeth cc^npcsed of plates of enamel, fonniiq; a series of 
triangubx priims, arranged alternately in two lines. The sides c^ these grinders 

* Nod. Act. Acad. Nat. Omioi. IBSS, tooi. xi. S«cond Pkn, p. 87JS. 

S Q 8 
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' are vary deeply impressed with perpendiCHlar-lurrows, and their upper aur&ces 
are flat, and exhibit sectitms of the prisms in form of spherical triangles, more 
or less oblique, and generally with slightly excavated areas. Cuvier has in- 
dicated three sub-divisions, which sane other authors consider as distinct 
genera, lie animals we are about to describe, belong to the third sub-genus, 
(GeorychuB, lUiger, Lemmus, Desmarest,) to which Cuvier has referred, not 
coily the mures cttrdcularii brachyuri, but also those mures subterrand, that have 
not been placed in the genera spalax ^uid bath/ergus. 

The I^HHiNGs, characterized by very short ears aixl tail, and feet formed 
for digging, are very bw on their l^s, and have fat fleshy bodies. The upper 
fbre teeth terminate in an even outline, or are more or less excavated or lunated 
at the apex ; a!nd the under ones are more or less circular at their summits, but 
are sometimes bo narrow, as to appear pointed. 

The lemmii^s may be arranged in two divisions, according to the number of 
daws on the fore-feet. 

The species with five claws on the fore-feet, that is with a large thumb nail, are 

Mus lemmui, aspaiax, talptrms of Pallas, and arvicola tranucronata (mibi.) 

Hiose with no thumb nail at all, or with only a minute one at the base of a 
csiUous projection are, 

i^ Hudsorms, lagtata and torquaHu of Pallas, and mas Qrceniandieus. 
(Sooreaby'g voyage.) 

lie nw9 aspaiax has a naked tail*, but the other lemmings have a pencil of 
stiff hairs, whiidi is the only part of the tail that projects beyond the fiir of the 
body. Ilie mus aspaiax, talptrms, and lagurus, agree also with each other in 
having naked palms, which in the two fonner approach in strength'and form to 
those of the inole-rat or spalax ; all the other species of the sub-genus georychus 
have bo& the palms and soles thickly clothed with coarse hairs. 

6. Arvicola Grcenlandica. Qreenland Lemming- 

Kub Grcsnlandicus. Traill, ScoreAift Voyage to Greenland in 188S. p. 410 — 419. 
Hiu HadMiuus. Parry't Narrative, Second Voyage, p. 58. 
Ow-in-ynk. Ettpdmavxt 

Hurei compefltKH brerefl cruti. Anderton NaehrieUen voa Greenland, p. l7Sf 
A. (GranlandieaJ braehyura, exavriculaia, rodro acvto, patmii te^adadyKt ii^rtulit, ungmbvr 
apice cyUndrico producio Ccalio nulla tvbjacenti.J 

Dbscb. <Su:e, rather less than the water-rat, (m. ampMims, L.) the length tQ the 

* Vuitkt, gtiret. . . . . 
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root of the tail, being (in the .stuffed specimen) about 6| inches. In the foim of 
the body it resembles the other lemming. 

Head narrower than the body, rounded. It tapers shghtly from the auditory 
caoala to the 'eyes, but ^aai thence the^accumination is sudden on every side, 
and it terminates in an acute snout. The general colour of the superior and the 
lateral parts of the head, is the Etame with that xif the back, lliere are no 
external eon, but the site of the auditory opening is denoted by an obscure 
' transverse -brownish streak in the fur. The a/es are near each other, being only 
half an inch apart The ilir on the cheeis is a little pufied up, has a rufous 
tinge, and is bounded posteriorly by an obscure blackish semicircular line, 
'friiich ci:nnnieDces at the anterior angle^ of the eye. The nose covered with short 
erect Mack hairs, intermixed posteriorly with some hoary ones, is r^idered 
-prominoit by a depressi^Hi on each side of it, anterior to<the cheeks. Its apex 
is acute, covered with black hairs disposed round it in a circular manner, and 
projects slightly beyond the mouth. The jun^es appear to be under the pro- 
jection. Hiey are covered with fur, and there is no naked space around them, 
not even the septum*. The upper lip is deeply divided. 

Teeth. Incuoret exserted, chisel-shaped, having a slight yellowish tmge; 
■ti^rior ones directed downwards with a sli^ curvature, of nearly equal 
breadth throughout, truncated and irregularly excavated interiorly; ir^erior 
ones narrower, nearly twice as long, not. tapering, four sided, with a slight 
rounding exteriorly, rounded at the points and sloping forwards and upwards. 

Whiskera. The vibrisste that arise from the upper lip are numerous and kmg, 
some of them black, some white, the longest, which are the exterior ones, measur- 
ing about sixteen lines. There are also one or two Icmg hairs cm the eyebrows. 

BoAf thick, having a smooth dense covering of long and soft fur. The colour 
of all the upper surface of the body is composed of black intimately intermixed 
with yellowish-gray so as to produce a nearly, uniform tint in which the black 
predominates. These coburs belong only to the tips of the hairs, and the black 
tips are longer than the others. When the fiir is blown aside, it-appears of a 
uniform deep blackish gray to the roots. A distinct black ^pe runs frran- the 
Dose along the back to the tail. The whole under sur&oe of the throat, neck, 
'and body,' exduaive of S(Mne rusty marking anterior to the fore extremities, is an 
unmixed yellowi^-gray. The fur ofthe belly when blown aside shews the same 
■ l^aekish-gray colour whidi that on the back does. The colcnvs of the back and 

* From the specimea beiug dried and perhaps diitorted in monating, the form of the uiimal, and 
puticulBTly of the parte about the mouth, oould not be ucertoined with absolute cert^n^. 
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b^y do not intennix at theic line c^ junctioa on the sides. ThU line is neady 
straight, and runs on a level with the inferior put of the cheek and the tail 

The taii is very short, and is of the same colour with the back at the root, but 
the part which prefects beyond the &r of the body, is only a pmcilf/ stiff wt»te 
hairs or bristles, aixxA four or fire lines bng. 

The extremities are short The length of the fort extranikf from the sole to 
the axilla is little more than an inch, and the greater part of it is hid in the for 
of the belly. Measured antenorly and including the curvature of the foot and 
daws, it« length la about an inch. The palms incline slightly inwards, are 
small, and the toes very diort; both axe covered above and bcAow thicUy with 
strong hairs curving downwards, and extendii^ even beyond the nails. The 
only naked parts on the foot, are a minute flat callua far back ontbe inside, m 
place of a tlunnb, and a rounded smootb callus at the extremity of eadt of the 
toes und^nealh. Theae callosities do not project forwards under the nail, and 
bear no nesemblaiice to th^ large compressed homy projections of the ardevla 
Budtonia. The ciaait are long, strong, curved moderateily downwards, and also 
indining inwards to the' maesial line with a more slight curvature. The sectuid 
claw from the inside, which is considexably the Icmgest, is neariy four lines in 
length. At the root it has a thick compressed subulate form m\xh deeper thfOt 
broad, beii^ rounded however above, andflattHied or slightly groved uodonealb; 
but its curved extremity is lengthened out in a slender cylindrical manner, its 
groove being' obsdete*. The other claws, though «naUear, are umilar to this 
one. The third from the inside is the next in size, and the two extremes are 
considerably ^rter than dther. The lengdi of the vhxAe palm and the middle 
claw is only six lines. The claws are fitted for dicing, but not for cutting roots. 

Hind feet The sdes are very hairy, and the hairs project further beyraid the 
daws than on the fore feet Toei five, <^ which the three middle ones (fi£f^ 
liula in length: the two extremes arise brdi^ back, and are shorts. The 
clawt are shorter than the fore ones, sli^itfy arched, narrow, but not ritarp at lim 
points, hollowed out underneath, and calculated to throw back the earth. 

The individual above described was a male, killed Aogust 32d in Remise Bay. 

The mur Granlandkug c£ Scoresby differs, from the specimen here described, 
solely in odour, which above is a mixture of mottled ash-gray, and blwikish and 
reddish-brown, and on die b^y and inferior parts is mfescent. The slig^ dif- 

* Compare this fonn with that of the naili of the Arr. torquats, whictt Pallu thus 
M ungues roboBtiorea catheto-plateo-lati, mucrone tenui fklcato." 
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feFaoce in siee may be accounted for, from the greater or less distentkm of tte 
skins in preparing, both being described from dried specinKiiA. The form and 
structure of the difierent saemben is preciseljr the same in the two specimens, 
whidi are both preserred in the Museum of the University at Edu^rgh. 

Of the habits oi the Greenlatid Iwnming we know little. In page 53 of 
Ci^itam Pany's NarrBtive, whwe they are mentioned tmder the name «f mut 
Hudsomut, it is stated, that a o(»isiderable number being oaugiit in Repulse Bay, 
and put into a cage tt^ether, they fought and destroyed each other. The same 
fact has been recorded of other ^>ecie8 of lemming. Pallas speaking of the m. 
lagurus says, " Quando mares plures cum feminis indusi, pugoabant oontinuo, 
dmec robustior exa^tatem diu oomparem inteiimeret atque Caribieo more stra- 
tum hostem devontret Foeminam tunc illam, qus alterius socia fuerat, pessim^ 
habet victor et ssepissime subigit, quasi pignee pra^um etiam gravidam." 
" Sunt quoque alioquin salaoissimi." 

In the YGTj mild spring of 1S16, large bands of mice wore seen travelling 
across Great Slave Lake, app^uing at a distance like black spots on the ice. 
It is probable that these mice were either of this species, or of one t^ the other 
two about to be mentioned as natives of that part o( Amenoa. 

With regard to the claim of the arvkoU Qrtealandica to be ranked as a distinct 
apedes, it may be retnarited, that the want of a thumb-nail separates it from one 
half of the genua, but it may be proper to notice a few of the characters by 
which it is distinguished from the spedes which it most resoables. In the &st 
place, it is a larger animal than the m. Hudsoitius, lagurua, or lorquaUu, and 
it di^rs from them in having an acute snout The m. lagunu has a vary obtuse 
snout, naked soles, a large callus in place oS a thumb, and a remarkable move- 
able caietHi the palm; andthent.HudfonKw is at once distinguished by its remark - 
able nails on the fore-feet, to be hereafter mentioned. 

The affinity betwixt the a. Qreeidandica and mu torqmtM, it nuicb more 
decided. They agree in form, colour, dorsal str^, in and in so many par- 
ticulaiB, that were it not fiv the acute snout, the greater size of the former*, 
and its total want of even the minute rounded thiunb-nail which the latter has, 
they might be oonudered as the same species. IV two rings or collars whi<^ 
surround the posterior part (^ the neck, die one pale, the othM brown, which have 
givai rise to the specific appeUatim (^ tor^uoAM, do not exist in the «. Ordm^M- 
dica. The struotuze c^these two spedes beingso mudi alike, and the district 



> n^ M. tai!jualiif if three iaciMt long. 
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they inhabit not dissimilar, it is probable that their food is nearly the same. 
Pallas thus mentions the habitations and food of ihe m. torquatua. " Hinc in 
calvis MondumUralensium per Arcticam R^onem crebri apparent horum-murimn 
cimiculi, a nido sub ccespitoso tubere latente pluribus canalibos pervii, a quibus 
quasi semicanales ccespiti muscoso iosculpti, et hinc inde infra superficiem 
delitescentes continuantur. Lidiene rangiferino et nivali edam hi nidi repleti, 
attamen polygcni vivipah etiam tubera inibi reperta sunt" (Pall, g/tr.) 

7. Arvicola HvDBONiA. Hudson's Bay lamming. 

Mns HudflCMimB. Fobstkk, Phil. Tram. \x\\. p. 379. Pai.l. glir. S08> I<in. Omel. 187. 

PKmr. Quadr. Tfurd Edition, ii. p. SO). Shaw's Zoology, i. p. 94. 
Lemmag Hudsoniua. Supplement to Pahrt's Firtt Voyage, p. clzxxriii. Appendix to 

• Fkanbun'h Jottmey, p. 881. DicUonaire des Sciencet Naiurellet, torn. viii. p. 5S5. 
Hair-tailed mouse. Hsaknx'b Journey to the Northern Ocean, p. 887. 
A. (Hpdnnia,) brftcbyura, ezauricnJata, palmis tetrad acty lis, unguibui dupinu intennediis 

maximia compressis obtusisaious bi-mucronatia (mucrone uno raper alteram.) 

THiB-animal was first described by Porster, from an imperfect specimen, and 
afierTrards more fully by Pallas, who received a number of skins from' Labrador; 
one of whidi he sent to Pennant. The latter author, and Shaw, have merely 
made extracts from PaJlas' description. From its general form, it was placed 
by these writers in the genns in which it now stands, but it was from a skeleton 
preserved in the Muatmm d'Hiatoire Naiurdk at Paris that the place so assigned 
to it was first ascertained to be correct. Heame gives some information 
respecting its manners, and Captain Sabine, in' the appendix above quoted, 
describes those seen on the former voyage. 

-The Hudsfm's Bay lemming has four toes on the fore-feet The two middle 
ones are of equal size, and are each armed with a nail disproportionately large, 
ccmpressed, deep, and very blunt at the extremity, which presents two obtuse 
points,- one lying over the other, separated by a transverse Dotdi. The under 
part of the nail has been described variously, as a callus, or as a secraid nail lying 
under the true one. It ia, in fart, in the adult male, of equal length with the upper 
nail, ' externally continuous with it and of similar texture; but a shallow bngitu- 
diual groove on each side produces the appearance of one nail lying over the 
other, llie nails of the two extreme toes are placed higher up, and are much 
smaller than the two middle ones, but are somewhat similar in form. There' is 
merely a minute naked callus oa the usual site of the thumb. The hind claws 
resemble those of the allied species ; the two middle ones, however, in the fiiU 
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grown imlividuak, ^ew some approcwh to .tbe peculiar fonn of those ,011: the iRx-e- 
feet- Inthefemales and young, the callus, or.subjaicent pFoductionof. tbe nail. 
is less oxispicuouB. 

The singulair structure of the fore-nails distinguishes this lemming frcan the 
rest of the species, but the purpose it serres in-the economy of the animal has: 
not been explained. 

Like its congeners, it hashairy pidms and soles. 

The^ is long and, fine, like that of the a. Qrosniandica and tri-mueromia ; 
in the summer time, clouded above with dark-gray and brown, and reddish on 
the sides; hoary throughout, in the winter. The anterior part of the bac^ is 
the last. to chaise its colour to the winter hue.. 

The wktakers are longer, than the head, and the tail, like that of the other 
American lemmings, is oonposed of a short pendl of stiff white, hairs. 

The form. of the snout, head, ^c, have not hitherto been described &(Hn 
hving or. recent specimens. A specimen preserved . in the Museum d'HistoirB. 
Nalureile at Paris, is said to have had a short rounded head, extremely small 
eyes, no exterior ears, and to have been very low on its legs. The one ccsn-. 
mented upon at present, ,was obtained &om the Elsquimaux, and is too imperfect 
to supply, the deficiencies in this part of the description. Its nails seem to have 
attained the full size exhibited by the male, but the length of its body is only 
4^ inches. The largest skin measured by Pallas was 5^ inches long. Ilie.one' 
kept at Paris, and those seen by Captain Sabine at Melville Island, were under 
six inches. . It is therefore a smaller species than the a. Qrcenlatidica. 

Heame says that the Hudson's Bay lemmings are easily tamed, and become 
very famihar, and fond of being handled. They burrow in stony ridges near 
Churchill, l^ut never enter the houses, di^ring. totally in that respect fitun. a 
oampagrtol described in the ^pendix to Captain Franklin's Narrative, under tbe 
name of arvicola xanthognatha, which shews a great propensity to domesticate, 
itself It is probable that the lemming feeds on roots, lichens, and other 
wgrtable matters. 

8. ■ Abvicola tbimucronata, (miki.) PtvC'jingered American Lerrumng. 

A. {trimucronataj brachyura, auricntla brerisiiniu, rostro obRisiasculo, palmis hiisutiB 
pentadactjrlia, nnguibus (4) Axcavatia ; pollicari utrinque cohtcxo tnmc&to tricaspidsto, 
corpore super fusoo badioque latere ferrugineo subtor cioereo. 

Dssca. Stse.a little inferior to the Hudson's Bay lemming. Length from 4|, to 
5-indtes. 
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Heed Tathw Bat, an indi long, oovered witb pNtty long fiir. abore of the 
same eolour, with the fmterioTpait of the back., ISors Tcrjr flfaort, and cmcealeii 
by the iur. £^ei smalL Upper Up deeply cleft. A small naked space around 
the naree, not pcnnted nor pn^Qoting. The end of the nose is obtuse, and bury 
aboTO. The maigin of the niouth is hoary. 

WHtkera numerous, about an inch long, black at the roots, brownish on white 
towards the extremities : scnne oitirely white. 

MouA. Inside oftheebeefcs hairy: the hairs seated on projecting glandulfurfelds. 

fWe-tofltA axseited. Upper oaes slightly yeUowish, shorter, broader, nmcfa 
wom away op exoavated Inside, and deefdy lunated at their extremities. Ilie 
lower ones white, narrower, chisel-shaped, and almost pointed at the extremitiee. 
A pTominent oonical papilla rises frnu the narrow palate behind the two upper 
incisors, and is succeeded by two transverse folds, having their edges turned 
backwards. The posterior of these fidds is immediately anterior to the grinders, 
between which and the fore teeth there is a considerable q>ace of naked gum. 
The grMeri are equal to eaoh other in hd^t, have a prisnuuic shape; and are 
de^ly- cut With fi^penchcular grooves. Their grinding sarfaces pxesent the 
edges ^ plates oS enamel oq a level with each other, arranged so as to form a 
series of acuto-aagled sph^cal trian^s, - placed alternately in two rows. 
The aretks of the triangles beii^ composed of sc^r bcHie, are hc^wed out. 
l^re are three grinders on a side in each jaw. Those in the upper jaw con- 
tain four triangles eadi, but the posterior giinder has the plates more crowded, 
and the triangles indistinot Hie two anteiifw grindns in the lower jaw have 
five triangles, the posterior one lour. 

The body ie broad and rather flat, and everywhere covered with a beautifitiUy 
fine and soft fitr, upwards of half an inch long on the bat^, but rather shorter w 
the belly. This ftir at its base, and for the grater pail c^ its length, ii( of a 
deep shining blackish-gray ccdotH-, but its tips are variously otdoured on di^wnt 
puts of the body. ' 'Riere is no distinct neck. 

The coktUF of the bead and anterior part di the back, is grayiidi ftom an 
admixture of clove-brown, yellowish-brown, and Uackish-^ray tips of the hairs. 
The pQ^t^rior p^ of the baclj^ ftpproach^s tQ chestnut-brown, the sidei) are 
yellowisb-brown, and the belly bluish-gray, intermixed with many yellowish- 
brown hairs. 

Hie Ual projects three or fbvir lin^ beycnd the fur, and is ck)thed with stiff 
gray luurs. 

'?h» fore-legs are ahnost buried in the fleshy body, but there are fi:>urtoes, 
tolerably long, and armed with moderate-sized strcmg curved nails, which are 
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niacb «xi»VBted underOeaAt and bsre tahaip e^M fitted fbr &^hi^ Hkei^ig 
also a thumb placed higber op t . and alibott enftiraiy caAqm^ of a Ktrong imU wfai^ 
is not excavated Vke the ofhets, bat is coolprefised, having two oaprez sut&ces 
nearly ahke, a strap-shaped oudine and throa mmdl points, or teedi, piDJedii^ 
from its truncated extremity. The second toe iran the thumb is the kbgeM, 
the fint and outer tm are nearly ei^ual to cme Emothety said shorter than the 
others, and the third caie is d inteimediate Iraigth. The palms aie matnnr and 
hairy. The ends of the toes under the roots of the nails are naked. 

The porterior txlraniliet are cmsiderably longer tbiin the fore ones, the tfal^ 
and tega being tderably distinct fnm the body. TlM stAe is narrow^ kmg* and 
somewhat oblique, hariog its inner edge tented a little forwaids. The hain on 
the appigr aur&oe of the tarsus and toes are adpressed, beneath they ctere 
inwards to the msesial line, and ftirm a thi<^ roi^ coating to the sole. Some of 
the hairs project beyond tbe nails. The leaigtfa of the sole, from tha heel to t|ie 
root ofthe nails, is luilf an inch. The toes are longer, and the daws at loi^, but 
nK»« ileikler than those of the fbie-feA, dad they are tnerely chamieUed imder- 
neatfa, not broadly excavated. The three middle ones are nearly of equal 
length, the outer toe is next to these in size, and ia situated fliitber back; 
the innermost arises still higher up, and is smallest (^ all. There are small 
rounded callous eminences beneath the roots ofthe nails, forming the extremities 
of the toes. 

The radividual here described, was killed by Mr. Badti cm Point Lake, m lat. 
65°, on the 36th June, 1821, It showed some conrage and attempted to lute 
its porsuera It was a female and had six young in the womb, fiilly fcamed 
bat dsstituts of hair. The snow had disappeared from tbe ground about twelve 
days \k&X6 this time. 

Mr. Edwards procured one of these ftnimak at Igloolik, but it waa accidentally 
too much injiued to be fit iox setting up, although what remained was 8i^Sci«it 
to idei^fy it with this species. The aez of this uidividual was not ascertained. 
It is pcob^le that this lemming becomes hoaiy in the winter, bid no specimeas 
ware procured in that seasfA. 

The specific name adc^ed refers to the shape of the thumb-nail which 
i^^MToaches to that of the mw lemmiu, Pau^ in fona. In the latter, however, 
even ivfaeu most anhplete, there are <»ily two pmnts, and the naik of the othw 
toes are very much craqpressed and scaiody fiinowed andWDeath, not bnadly 
excavated as in the species just deacribed. In othu rejects the; are nucli 

t R « 
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.allied, aod;>tiie a. . trimueronata > may be said to bear tbe same telactun to the 
rm. itnmtur iba.t:ihe. a.- Qrenilan^ea does to ihem..torqualus. 

Them, atpaiax has a aub^bidentate thumb-nail, but its;braad naked palras 
and very large nails, with its naked tail, at onoe diatinguiah it from, tbe a. trmu- 
cmutttt. 

The mv te^atau is also distinguished by its broad naked polniH, famished 
.with.a large callus at the' thumb, and another at the wrist, and also by the form 
of its thumb and daws. 

Fran the near resemblance in form betwixt the a. b-^nucronota : and the 
:m..ltmmus it is probable that their modes of life are similar. lYte latter feed, on 
rgrass, lidiens, catkins c^ the dwarf; birch Sfc. They make shallow burrows 
under the turf in the summer, and in the winter .form galleries under.tiie snow, 
along'Whidi they travel in search of food, receiving air by smsdl apiraclss. which 
'.(^len' on the surface. As the^ margin-of a lake is a &vourable platie for such 
.retreats, because the grass is abundant there, and the snow always drifted more 
deeplyandcompactly, it is possible that the long ridges of mouserdung men- 
tioned, by. Captain Lyonin.the Narrative p. 46S. may have: been deposited by 
the arncoia trimueronata. 



Arctohts. 

Stncb the dme when the marmots were first separated from the LinnEean- genus 
rmui by Sdireber, many aUied animals have been discovered and rankied either 
in the same genus, or in new genera, or sub-geOera, according to the 'different 
views of authors ; and M. F. Cuvier (Mem.' (6* Mw. d* Hm(. Nat. 5eami^e 4ecdh.) 
has founded his new genus apermophile upon one of the marmbts which' has 
he&a longest known. 

The animal which is more particularly the subject of this article; is a spermo- 
phile, but as it is probable that this genus is not really distinct from some o! 
those previously indicated by'the'American Naturalists, and that various animals 
hitherto referred to the genus sciurus may also be spermophiles, it has been 
judged'im^r to preserve the name arctomys in its original extended signifi- 
eaiioD, until the limits of the new genera are more correctly fixed, by a compa- 
rison of their different spedesvrithone.another, prefacing, however, die descrip- 
tim of the Arctomys Forryii, by a brief numeration of the species described 
■by'authers, for tee purpose of more ready reference. 
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When Schrdwr wrote, three species were well kDoim :a8 inhabitants of the 
old ccuitinent. 

A. marmoWi*. A. io&octi .and A. cUilluaX- 

The two fonner, similar to each other in habits and general appearance, were 
,tt(e t^rpes of. the g^ius, aqd still, continue to be ranked as true marmots. .The 
, third has fumished , to M. Guvier* as has been just mentioned, the characters of 
his new ^DuatptrmopkiU, which, as we shall notice in enumerating the American 
marmots, is intimately allied to the division tatmu, of the genus sdurus. 

.Ilie following is a tabular, view of the. diaracters,.by which, he distinguishes 
-the two geae^ :— 



Giindtrs, presenting on a transverse 
section, a nearly circular outline. 



External ear, a flat fiap with the 
vestige of a helix merely at the anterior 
and posterior parts of the auditory 
.(q>ening. 



Pupil of the Oft, round. 
Feet, broad and clumsy. 



, SpEHMOPHILA. 

QHndera, when cut transversely ap- 
pearing somewhat wedge-shaped, the 
inner margin being narrower than the 
outer one. 

External ear. The auditory opening 
entirely surrounded by a heUx (bear- 
ing some resemblance to the cicatrix of 
a human ear that has ,been. cut off. 
Pallas.) 

Pupt7 of^ eye, oval. 

Feet, slender. 



' * l%e anrtoniyt marmoOa, (Gnit.) ia fonndon the fiXya and PyreneM, and was knotra to Pliny 
-under the a&niB of nau oipimu; (HUl. Nat, 1. viii. c. S7.) It U die mtufliarfwUa.of. Iiiiincqa,.and 
baa given rise to the English appellatioa of the genua. We are iQd,ebted to Geaner, (Quadr. 
.p. 7iS,) for the moot complete account of its manners, and there is a good description and figure 
of it in PHiiloire Naturelle des Mamtnijhvt. It is well known to travellers on the continent, as 
one of the animals whish the Savoyard boys exhibit, in order to procure a small pittance. 

•f lie a. Aa6ac (CtnxL.) which is- fiiHy described by Pallas, under the name of mtu aretomyt, 
'fOUret, p, 97 J is an inhabitant of Poland and Siberia, choosiug its residence in sunny e:qMeures 
;on hiUa of small elevation. 

t To. Pallas we aUo owe very detailed accounts of the a. citiilta, which is the mtu noricm of 
AoaiooLi, and is found from Bohemia to the distant parts of Siberia. He has described several 
varietiea, differii^ from each other in size, in the capacity of the cheek-pouchea, the propoftional 
length of their tails, and in the spotted, or waved, or clouded disposition of their colours, and 
which on further researdi may.piove to he. sa many. (Ustinct^speqieB. 
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AUCTOIEVft. 

Toes, short and robust, united up to 
the ccxnmencbident of the second {Ata- 
langea by a strong membmne. 

5o/«, inclutfing the broad heel, ea- 
tirdly naked. 



The timnium flattened above, and pfe- 
senting a nearly straight line from the 
occiput to the nose, with a deep bend- 
ing, however, si, the root of the ncse. 
The temporal depressions lai^, and 
nearly equal to the orbits in size. 

The^ spotted. 

Majtnera, Stc, social, hibernate, feed 
upon grass in summo:. 



SFtaiMraiLA. 
Toes, long, slender, septtMied. 



SoU. The four tnberdeij and under 
sur&ces of the toes naked, tiie K8t 
of the sole, including the narrow hMl, 
hairy. 

Tlie mmwirt presenting an umfixm 
curvature from the ocdput to &e extfe- 
mity of the nose, lai^e orbits and small 
temporal depressions. 



The yur nearly uniform in colour, 

(not spotted.) 

Manners, &c. live solitary, and lay 
up a store of berries for winter food. 



In additicMi to the thre^ martttots of the old world above mentioned, I^. Efeitf- 
man has collected scHue new ones in the deserts of Bukhara, but not having 
been able to procure the mutative of his journey, we Mndw nothing more of 
them than the names of two, {a.fdvus and a. mugosarkus,) imposed by M. lidi- 
tenstein*, nor do we know whether they are true marmots or spermt^ihiles. 
Neither is the Circassian mannot of Pennant {Hist of Q^ai. i. p. 137,) (g& 
Uehtrketsieas, BuzLEEnm,) sufficientiy described to enaide us to arrange it. An 
AiHcan amroal the ganM which inhabits Mount Atlas, and is ranked by Gn^i 
and Pennant as a marmot, has (aly four toes on the hind feet, is otherwise little 
known, and bekxigs most probably to another genus. 

Hie American specjes are more numerous, and mucb infbrmatirai respecting 
them, may be derived fixsn a paper by Jose^rfi Sabine. Esq., pid>lisbed in the 
hamean TtasaaaOions, vd. xiii.) wherein he has cleared up many diffioiltieB 
respecting the synonymy of the then known species, and figured and described 
Uueenew ones. 

« BMMh 4t$Seitmtt, Mb. a. JIbra, 18M.T. Mt. 
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The Amerioaii mannbte enumeTated by him are, a. monsj;*, a. empeln^, and 
a. pruinowX of Gmelin, a. Franitinii, a. Richardioniit and a: Hoodn of SAsiNsf, 
to which may now be added a. Parryii, Mihi, ajid as nearly allied to these, aixl 
periiaps in a few instanoefl, synonymous with Bome of them, or with eadi other, 
CynatijfM MOciaiit\\, Rafinisqub-Smaltz. C. gructuf , Idbh. JntnugfC braehgf- 
nntf , Idem. A? n^fa% Idem, and the division tamias of the genus adunu, as 
s, atruUus**, Kixts. >. Irtdecem^mcaiusff, Mitckill. a. Hudaomu, Pobbfeb. 
>. quadrioittatus, S^y. j. iateraiuXt' Idem. 

* A. monax has been ofteo described, uid is well known in the southern districts of the Umted 
States under the appellstions of WMd-chtuk and ground h»g. Dkkarut, Mamnmkgie, No. StS. 
Waksim's UniUd Slaiet, i. p. SS5. 

f The a.'empetra, or Quebec marmot, requires correction as to references. Four specimens have 
been described under this name by authors, but as Hr. Sabine (Fkakkuv's Journey, Appendix, 
p. S6S) has justly remarked, there is so much discrepancy in the descriptious, that they cannat be 
all referred to the same species with any certainty. A specimen in the Museum of the UuTersity 
of Ediubui^h, sent from Canada by the Earl of Dalhousie, although of smaller size, a^es in 
odier respects with the one described in the Linnean Tramadioru by Mr. Sabine. Desmarest 
(Mamm. No. £86 J mentions that three individuals of this species, had been recently sent to Paris 
from New York. 

% The a. prvinosa is known only by Pennant's short description of a specimen in the Leyerian 
Huaeam) and the characters he haa g^ven, with the exception of the fur of the abdomen being 
hoary, are all refrrrible to the a. empeim. Its long coarse hair sufficiently distinguishes it from 
a. FrankHnii and Parryii, to which it bears some resemblance in colours. 

§ Tram. Linn. Society, vol. xiii. p. 19, el xq. Appendix to Fr<mklin't Jmimey, p. 60S. 

I Cynomyg todali*. Andomyi Ludtmieiana, Oui., known also by tiie names of noaace muiou- 
fimrit, tsutonHiih, pnirie dog^ barrowiiig or barking sqairrel, has been scientifically deacribed only 
frtm a prq>arcd specimen, kept in Peale's Museum, Philadeli^ia, and excepting its larger aise, 
there is no character ascribed to it by James, who has given the fullest description, but vdiat 
applies equally well to the a. Rickardtonii as described by Mr. Sabine. There is a good account 
of its manners In Pike's Traodt Utrmigh Louiiiana, p. 207 ; and a deecriiptien of It in Jakes' Aeeamni 
of Lang't Expedition to the Redty Momtniu, toI. ii. p. 140, 141 and SS*. See abo Wakmn'b 
Vmttd Statu, i. p. sao, and for an aocouat vt H. Ranmsovi Smalis's cbuaptets of the gnus 
e aw wi y it DBstuaasT's JUamn, p. 814, which ia taken from. the Amex. Month. Mag. 1S17, p. 45. 
The genera geontyt and dipbuli/ma of the same author, also mentioned in p. S14 and 815 of 
Mammaiogie, seem to approach nearer in general character to the hamsters than to the marmots. 

1 DasiuaiaT, Mamm. I, eit. 

•• Mamm. No. 6W. 

tt Snmnu tnd4oemlitMahu, Mammaiogie, Ab. UB, amxaa from the deacr^tion to be wfntm^fmova 
viA th« a. Beiadii of Sabine. SoBoounarc, in hi* Narrative of Gooertur Cut' EtfeHition, 
w mtao M two kind* of striped ground squzrtb, oas of i^ch seems to bear considerable resem- 
blance to this species. 

Jt S. qmdrinOatat and t. hteraiit are described in Jiiua's Account of Major Lon^i Eijieditiart 
Tot. U. p. SS4, IW, 849. (Loud. Efit.) 
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RefeT^ceS'tO'the descriptions or notices of these aiumals,:aEe givea.at the 
bottomof the preceding page. 

The a.'<monax, empetra, an.d:pndmaa, as &x' as known. . appear ta be'tnie; 
marmots. The. rest agree with each other, in having .fine- fur, distichous hudy- 
tails, much agility, and . lively manners,, and may. be. probably all referred 
to' the gfmuB gpermophiia of F. Cuvier, or to Tonucu of Uliger, {Tenotut, Rafi- 
nesque'Snuiltz;) That these genera are very closely allied, has-been noticed by 
F. Cuvier, and the connexion seems to be rendered more apparently a con- 
sideration of the intermediate habits, structure, and manners of some of the 
American animate just enumerated. 



9. Arctomys Parryii. Qra^ Arctic-marmot. - 

Ground squirrel. Hearn^s Jmmey, p. 141 and SS6. 

Quebec mannot. For4. Phil. Trant. bdi. p, 378 or abridgem. p. 899. 

Arctomys alp^na. Peary's Narrative, Second Voyage, p. 61. 

A. palmia pentadactylis, rostro obtusissimo, baccis sacculiferu, auriculu breTiuimia, cauda 

elongataapice nigra, corpora Bupntmaculis albis nigrisque conflnentibus manoorato 

subtuB femigineo- 

Descb. Size greater than the a. FraniUmi and less than the a. empetra. Length, 
exclusive of the tail, frcon twelve to fourteen indies. Broad flattish body with 
thidc short legs. Head depressed. 

Face moderately broad, covered with short, dark, reddish-brown -hairs, inter- 
mixed with a few coarser black ones. The nose is very blunt, and covered 
with a dense coat of short brown hairs, a little paler than those of the face, 
but mixing insensibly with them. A small portion of the upper margin of the 
nostrils, and their iurTowed septum, are the only naked parts. Ilie margin 
ofthe'mouth is hoary. The e^es are large, pnxninent, and dark-coloured.. 
Orifice of the auditory passage large. Earg very short, ocoisisting merely, of 
a flat semi-ovate flap projecting about 2J lines on the superior and post«ica" 
margin of the auditory openings, and covered with short hairs. Cheeit of 
a brighter colour than the face. 

Pouckes ample, opening into the mouth anteriorly to the grinders. 

Whiskers. There 6xe some black «eto on the cheeks, above -luid bdow- the 
eyes, and beneath the ears on the posterior part of the pouches ; nwieof them-- 
exceeding half the length oi the head.' T^e last mentioned are &e longest;' 
and at the same time the most slender. 

Te^h. Fore-teeth white, with chisel-shaped cutting-edges, wearing away and 
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frequently channelled inside ; upper ones short and somewhat truncated : lotea 
Me9 one-third Icaiger, rather narrower, and terminating at the points by nealry 
a semi-circular outline: five grinder* above and four below on each side, the 
postNior ones the largest ; (some adult individuals were observed with only 
four grinders on a side in the upper jaw.) The crowns of the grinders are 
bounded by an irregular bending plate of enamel, intersected by two transverse 
ridges of unequal height, and present a few obtuse points. 

Bot^ thick. Back covered with a dense coat of short sdi fur, consisting of a 
fine down, which has a darit smokc'gray cxdour at the roots, pale French-gray 
in the middle, and yellowish-gray at the summits ; and of Iraiger but not coarse 
black and white hairs. The arrangement of these hairs produces a crowded 
assemblage of ill defined, irregular, and confluent whitish spots, margined and 
separated by black, and yellowish-gray. The spots are more distinct, and 
assume an obscure transverse arrangement on the posterior part of the back. 
The throat, sides oi the neck, extremities, and whole under surface of the body 
have a ccJour intermediate between brownish-red and brownish-orange, which 
is most intense on the sides of the neck, posterior to the cheeks. The cdours 
of the back and belly run gradually into eadt other on the sides ; and 
according to Mr. Edwards' observations, the gray colours of the back extended 
fiuthest when the animal was lat, and the fiir in frimc order. In old and lean 
individuals, the rusty brown of the belly spreads up over the flanks and sides. 
The hair of the belly and thighs is longer and coarser than that of the back. 

TmI to the end of the vert^rse about four inches, the hair projects nearly 1} 
Eoches, fuid its whole length may be stated at 5\ inches, or in proportion to 
the length of the head and body as 1 to ^. It is flattish, and the hairs sub- 
distichous, very much resembling the tail of the Sduna Hudaomm ; (Sabine, 
FranHm's Jounug^). The upper surface of the half next the body is yellowish- 
brown intermixed with black hairs, and the imder surface uniform brownish- 
orange. The outer half above and below is black with a slight admixture of 
reddish-gray hairs. The hairs of the tail are IcHig (1} inch), and the animal 
possesses the power of expanding them like a feather. In this state, owing to 
the exterior hairs being black towards the tips, and brown towards their bases, 
Uie tail is brown down the craitre, and tqit and maipned for about two-thirds <£ 
its length with black. 

. Legs rdDUSt, the hind and fore ones nearly c^ equal length. Tb^feet are 
covered superiorly with short adpressed brown haii;s. which at the roots of the 
daws bend downwards. The claag are large, hlackirfi, compressed, arched 
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above. Dearly straight and grooved underneath, and tapering, but not very 
sharp. On the inside of the fore-feei and high up, there is a small toe oi 
thumb, armed with a conical nail of sufficient size to be of a little use in grasping 
substances. Of the remaining four toes of the fbre-feet, the first and third are 
of equal length, the middle cme a little longer than these, and the outer one the 
shortest of all. The claws are about half an inch long. The po/m* are naked 
and furnished with some remarkable roundish callous protuberances. Three 
of these are placed at the roots of the toes, the thumb is inserted into the largest 
one ; there is a small (Hie opposite to this at the root of the outer toe, and there 
is a large one at the extremity of each toe beneath the roots of the claws. 

On the hind feet there are five toes, longer and more slender than those of the 
fore extremities, but having rather smaller claws. The inner and outer hind 
toes arise high up and opposite to eadi other. The three middle ones arise 
nearly together, but the centre one is rather Uie longest. The callosities at the 
roots of the nails are as large as those on the fore-feet, bqt there are only four 
on the soles, two at the roots of the extreme toes, and two lower down at the 
roots of the three middle toes. 

These animals are truly plantigrade, the soles being naked to the heel. The 
heel is tmrrow and partially covered with hairs which curve over it 

Few amttomical details were preserved. Mr. Edwards has noted the cfecum 
as being very large. The liver exactly resembles that of the Mw CitiUua as 
described by Pallas. A female killed on the I3th of June, 1831, at Point Lake in 
lat. 65°, had seven young in the dilatations of a tubiform uterus. The testes of 
Uie male lie over the symphysis pubis, and are small, without any projecting or 
pendulous scrotum. 

This beautiful marmot was first noticed by Heame, under the name of the 
ground-squirrel, and indeed it has a most striking resemblance to the Hudson's 
Bay squirrels in form and voice. In page 141 of his narrative he m^itiais 
them as the favourite food of the grigzfy bear, a hoary variety of U. america/mt, 
and in page 386 there is some account of its habits. Forster in the PhUosopMcal 
TraruocffoTU describes aspedmenofthe^. Pan^n procured fiDm Churchill, under 
the name of the Quebec marmot, at the same time expressing his doubts of its 
identity with that animal. The Quebec marmot is found only in the woody parts 
of the country, but the A. PartyH is common in the sandy, barren tracks, near 
Churchill. It is possible that the earlat marmot mraitioaed in Arctic Zoology as 
observed at Nootka Sound by Captain Cook, may be this species. It was 
observed by CajAain Franklin's Expedition, in the summer of 1821, to abound od 
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the barren grouneU from lat. 64° to the Arctic Sea, but it was not noticed in 
Mr. Sabine's paper because the specimens did not reach England. The de- 
scriptiwis then taken, however, correspond in every respect with the specimens 
brought home by Captain Parry, and which were obtained in Five Hawser Bay 
in September, 1821. 

The gray Arctic marmot is common in stony barren tracks, but delights chiefly 
in sandy hillocks amongst rocks, where it burrows, living in society. The same 
entrance is common to a number of individuals. It is not found in woods. A 
sentinel is generally observed sitting erect upon tlie simmiit of the hillock, whilst 
the others are feeding or sporting in the neighbourhood. ~ Upon the approach of 
danger, be gives the alarm by a kind of whistle, and they instantly betake them- 
selves to theJT holes, remaining chattering, however, at the entrances, until the 
near advance of the enemy obliges them to retire to the bottom. When their 
retreat is cut off, they become much terrified, and sedung shelter in the first 
device that offers, they not unfrequently succeed only in biding the head and 
fore part of the body, whilst the projecting tail is, as is usual with them when 
Onder the influence <^ terror, spread out flat on the rock. Their cry, in this season 
of distress, stroi^ly resembles the loud alarm of the Hudson's Bay squirrel, and 
is not very unlike the sound of a watchman's rattle. The Esquimaux name of 
the animal seek-seek, or cheek-cheek, is an attempt to express this sound. They 
run with considerable rapidity, have the gait of the Hudson's Bay squirrel, and 
can squeeze themselves into a very narrow deft of a rock: we never observed 
them attempt to leap. According to Heame, they are easily tamed, and are 
very cleanly and playfiil in a domestic state. From the deepness of their bur- 
rows, and the want of proper instruments to dig them out, it was not ascertained 
in what manner, or with what materials, their nests are constructed. 

Their food appears to be entirely vegetable. In upwards of fifty iiLdividuals 
examined at various periods, no animal substance was detected in the pouches 
or stomachs. At Point Lake in lat. Q5f, their pouches were observed about the 
middle of June to be filfed with the berries of the Arbutus alpina, and Vaccinium 
vitis idaa, which were just then laid bare by the melting of the snowy covering, 
under which they had lain all the winter. In the end of July, on the shores of 
the Arctic Sea. their pouches contained the seeds of a p(^gotmm, and in Five 
Hawser Bay in September, they w«« filled with the seeds of astragali. ' 

We possess no precise information as to their hybernation, but it is probably 
ccunmensurate with the time the snow lies on the ground, which may be generally 
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Stated to be fircxn the middle or end of September, to the beginning.of June, 
between the 6fitb and 68th parallels of latitude. 

The number of young they produce at a time has, in one instance, been men* 
tioned already. 

Towards the end of summer, these animals, like the bear, acquire a layw of 
soft fat under the skin, and then they are considered by the Indians to be delicate 
food, and are much sought after by the bears and wolverenes. 

The for of the Arctic marmot though short, is, when in season, very beautiM 
and fine, and their skins might be easily procured in sufficient quantity to fonn 
an article of commercte. The skins of a spotted variety of the A. ctHUtu, which 
is smaller than the Arctic mannot, are sold at a high price by the Tartars, to the 
Chinese. 

The Canadian voyagers apply the term of s^fieur, not only to this animal, but 
also to all the other marmots, and even to the badger, (mele» labradoria.) 

The A. Parrii may be distinguished &cHn the A. FraniUim by its greater size, 
its flatter and scarcely gibbous forehead, shorter ears, tail shorter in proporticm, 
tipt with black, but not banded, by the colours of the fur, and lastly, by ^e pre- 
sence of a very distinct thumb nail on the fore feet. 

It di^rs from the A. RtchardtojtU aiso in its greater size, in having an obtuse 
snout, shorter ears, a tail rather more than one-third the length of the body, in 
the greater thickness of the body, and in the dissimilarity of the cokiurs <^ the 
body and tail. 
With the A. Hoodii it can never be confounded. 

The A Porrti has a greater affinity vrith the A. ciiUku, than any of the 
American marmots. Indeed Palks has, as we have already noticed, refiwred 
so many varieties to this latter spedes, that it is not easy to find cliaracters wbidi 
may separate them all from the A. Parrii. One of his varieties approaches the 
A. aipimu in size, and is clothed with coarse fur ; another, not larger than a water 
rat, and inhabiting the same districts with the last, has a short and very soft fur. 
T^ere are besides intennediate varieties, differing im'colour, which in seme is 
nearly unif(»rm, in others clouded or spotted. They vary, too, in the propor- 
tional length of their tails, and remarkaUy in the size of their chedc pouches. 
The characters which seem to distinguish the A. Parru from all these are, its 
greater size, its forehead not rounded nor gibbous, but rather dei^essed, ears 
clothed with very short, yet distinctly visible, hairs, and a tail longer thad the 
posterior extremities. 
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10. Lbpus olacialis. Polar Hare. 

Lepiu gtuiKlifl. LeatA, Roa't Voyage. Suppkment to Parrot Firtt Voi/age, ctzxzriii. Af 

ptntUx to Franklin't Journey, p. 964. 
LepoB timiitna. FaMdtu Fmma Qranl. p. Sfi. 
Vaifing hare of Hudson's Bay. Hearn^t Jtmmey to the Northern Ocean, p. 382. Penn. 

Arctic Zoology, i. p. 94. Hiit. of Quadr. p. 100. 
Kaw-choh. Co]i^)er Indians. Ook&Iik, Esquimaux. 
Bxn. Pany'i Narrative, Second Voyage, ■p. 18, S4, 108, 104, 107, 137, 150, 157, MO, 

ao», 818, 519. 

The Polar hare inhabits both sides of Baffin's Bay, and is ccmmoain the barren 
rocky tracts, from lat 64° on the continent of America, to its extreme northern 
capes, and on the North Georgian Islands in lat. 75°. It is not found in woods ; 
its favourite resort is to the dry acclivities of gently elevated hills, where it 
shelters itself under large stones and in the natural cavities of rocks, but does 
not dig burrows for itself In the winter time, it scrapes a hole in a wreath of 
snow, g^ierally at the foot of a precipice, and seldom wanders iar from its 
retreat. It feeds on the barit of the betula glandubsa and of the various species 
of willow, and also on dry grass or hay, which it easily obtains even in winter, 
as the snow is speedily drifted from the acdivities to which it resorts. It is 
likewise fond of the berries of the arbutus aipirui, and scratches them from under 
the snow with its fore-feet, which are armed with nails well adapted for the 
purpose. On the desolate shores of MdvUle P^nsula, the hares in the month 
of January, as stated in the narrative, were driven to the necessity of feeding 
upon the o^ thrown from the ships. — p. 149. 

Although considerable numbers of the Polar hares are found in favourable 
districts, it is not a gregarious animal, nor do the situations it lives in require 
that it should be so ; but the American hares living in society, chiefly in willow 
thickets where the snow is deep and loose, find their association necessary to 
form beaten roads in the winter time, on which they may travel in search of 
food. This habit renders them an easy prey to the natives, who capture them 
by placing a noose formed of the sinews of the rein-deer in their path. The 
Polar hare, on the contrary, makes a devious and solitary track in the snow, 
and is destroyed by the bow and arrow or by fire-arms. The hunter, by a gra- 
dual circular approach, gets sufficiently near without alarming the animal, but 
its for being of as pure a white colour as the snow itself, its presence is detected 
only by the darfc colour of its eye. 
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rnie winter fur of the Polar hare is very dense and fine, of a snow-white colour 
to the very base, and longer than that of the American bare, which, even in 
winter, is dark>coloured towards its roots. Its length is about one inch on the 
back, and two and a half on the belly. During this season the animal is entirely 
white, with the exception of the black tips to the ears, the hooey-yeUow coloured 
irides, and part of the whiskers, which are black. In Ghreenland the hares con- 
tinue white all the year, and the same thing would appear to occur with some 
individuals (probably old ones) in other quarters of the Arctic regions. A white 
hare was seen by Captain Parry on the 17th of August, although dark-coloured 
ones (young?) were frequent at the same period (p. 313). A partial change of 
the points of the hair on the face, front of the ears, and back, to grey and greyish- 
brown was observed by Captain Sabine in some of the hares killed in the height 
of summer on Melville Island. A young one, killed on the present voyage at 
Repulse Bay on the 22d of August, and hence nearly three months old, had the 
heaid and back hoary, from an intimate intermixture of hairs entirely black with 
others black at the base and white at the tips. These hairs are longer and 
coarser than the dull yellowish-grey down, which becomes visible when they are 
blown aside. On the breast, flanks, and thighs, the long hairs have fewer white 
tips, and are more thinly scattered, permitting much of the down to be se^i ; 
the down on these parts is of a bluish-grey colour. The belly, feet, and tail, 
both above and below, are white. The hairs on the belly are very long. The 
ears are coloured like the back, but have a greater proportion of black hairs ; 
the margins are white, and there is a small biownish-black spot at their sum- 
mits : they are about the same length with the head, that is 3| inches long. 
Tile length of the back and head is 17^ inches. 

About the end of April (in lat 65°), the winter fur fells oflF^with the slightest 
touch, a circumstance which does not occur in October when they begin to as- 
sume their winter dress. April is also their rutting season, and, according to 
Indian information, they bring forth only once a year, and from two to four 
young at a time. Otho Fabricius, however, from personal observation, ascer- 
tained that the Greenland hares produce as many as eight yoimg at a time in 
the month of June. 

The flesh of the Polar hare is whitish, and has a good flavour, ccMitrary to that 
of the varying hare, which is said to be insipid. The flesh of the American 
hare is more brown, hke that of the common bare. The Polar hare is also dis- 
tinguished from the others by the extreme thinness and tenderness of its skin in 
the winter time. The fuU-grown hares killed on Melville Peninsula, weighed 
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tibout Tibs. ; and Captain Sabine states, that the largest kiUed on Melville 
Islaitd did not reach 91bs. ; none of those obtained by Captain Franklin's party 
in the neighbourhood of Fort Enterprise exceeded this latter weight. Hearne, 
however, infonns ms, that in bis time they were frequently killed near Churchill 
river, wei^ung 14 or Idlbs. Pennant, in British Zoology, notices nearly as 
great a variaticAi of the wei^t of the common hare. 

The polar hare was considered by Fabricius to be the ccmmon hare, with 
the colour of its fur altered by climate, and by Barrington and Pennant, as the 
same with the varying hare of Scotland. Dr. Leach, on examining one brought 
from Baffin's Bay by Capt. Ross, named it as a new species, and CapL Sabine, 
who had opportunities of seeing many recent specimens at Melville Island, 
describes their characteristic marks in the a[^ndix above quoted. The dif- 
ferent species of hare, although differing in manners, resemble each other so 
mudi in form, that it is difficult to find artificial characters by which they may 
be readily distinguished. The colour of the fijr is, in many instances, an un- 
certain mark, especially as the effects of climate upon it are not yet perfectly 
known; authors have therefore generally had recourse to the relative proportions 
of the members, for the purpose of obtaining specific dilFerences, and we are 
indebted to Pallas, Barrington, and Pennant, for measurements of this kind of 
the Iqjus cumadus, americanus, ogotona, tiariabUis, and also incidentally of the 
Upus glacialis under the name of variabilis. It is to be remarked, however, that 
the differences of length are often minute quantities, and souob uncertainty 
occurs as to the exact part of a joint, frcm which former authors have measured ; 
hence this method is not so useful in practice, as might at first be supposed, 
and it is very convenient when any other character of practical application 
exists. Captain Sabine has therefore done a service to naturalists, by pointing 
out a very distinct specific difference betwixt the polar bare and the other two 
species, which it most resembles, the L. Hmidita and variabilis, in the directicsi 
of the fore te^ : those of the former being mudi less oirved, and standing out 
more nearly in the planes of the jaws, into whidi they are implanted. We may 
add that the upper fore teeth of the two latter species have each a deep longi- 
tudinal furrow, which is continued so as to form a notch on their cutting edges ; 
tiiis groove is nearly obsolete in the adult polar hare, and the cutting edges of 
the teeth are even ; the teeth too, in consequence of their dissimilar inclination, 
wear away on the inside differently in the di£^rent species. 

The following table contains the dimensions of the cMumMi hare frcan the 
lowlands of Scotland, and of the varying hare from the highlands, taken care- 
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fully from Kc&ai specimeos of full-sized individuals, procured in the month of 
January for the purpose. They ate contrasted with some of the dimensicDs 
of the polar hare, in the last columns, but it is to be regretted that the latter 
being taken from the specimen which was brought home for the purpose of 
setting up, is necessarily defective, and in some degree inaccurate, because the 
cartilages of the few bones that remained attached to it were shrivelled by dry- 
ing. The measurements are in indies and lines. 






Length homitMabi roof a/ toil (meaiuTed along tbebuk) 

- from Do*e to point of middle claw, hind 1^ itretTheil oat 
— ol /ttail, from occipital spine to noae, meaiuied otot tht foie* 1 

heed, and pteuitig down the fui / 

' ■ irf ftgmi, meaiured with a pair of calliper ecmpa—ei . . . . 

of tan, inclnding fui 

—•~- of ean, from lictna to apes, oi from the commenownent of the \ 

cartilaginoDi part of the anditorj' canal / 

of taii to end of vertebne 

of tail, Lncluding fnt 

Pout EUtrbmitih. 

Length of Amwmi'iu (meaturgd aiitpriorly) 

of wJna (from olecianon to wiiit) 

— ftMn write joint to end of middle claw 

—— ot miildi* toe atd tlaiB 

of,f^b;(trDm anterior part of elbow joint to pobt otmiddleclaw) 

HiKD EiTaniiiTiEi. 

Length from knee joint to point of middle claw 

— ■'■ of ftmur ((lom trochanter to knee) 

^ of UMa (meafDred exteriorlf ) 

from Aa>J to root of middle toes 

■ — of mtiUle lot and clow 

—— from heel to point of middle claw 



94 
81 
5 e 



* A Polar bare, (tenned by Fennant varymg hare) measured at Hudson's Bay, was 24 inches 
loi^ from nose to tail ; 81 1 incbes from noae to the point of the middle dav, stretched out, and 
weighed 7 lbs. 6 oz. See Arctic Zook^, i. p. 96; Article, American hare. 
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Tl^ followiDg Table ia extracted from Barrington's paper ip the PhUoso^ical 
Trmiaciimu, Vol. LXII. 
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Alpioe Hare from hicbtaB<lt«r Scothsd (Vurlic H«n) 



It will be observed from the above table, that one of the most striking dif-^ 
ferences betwixt the polar and the common, or varying, hare ia in the length of 
the fore toes, those of the former being neaiiy half an inch shorter. Hie daws 
of the polar hare are similar in form to those of the common hare, but are in 
general a little blunter, perhaps from more frequent use in scratching. The 
claws of the varying hare are more accuminated and sharper than either, but 
at the same time more depressed. The head of the polar hare seems to be 
proportionally smaller. 

When the ears of Uie common hare are bent forwards over the crovm of the 
head they reach to the tip of the nose, and if bent alcmg the cheek they reach 
an inch beyond the nose. The ears of the varying hare treated in the same 
way reach, in the latter case, just to the tip of the nose, and in the former, 
they fall an inch short. The ears of the polar hare seem in general to be of a 
length intermediate between these two, althou^ some differences seem occa- 
sionally to exist in this respect ; Mr. Edwards, who examined several of these 
hares on the present voyage, found their ears, exclusive of the fur at their tips, 
of the same length with the head, and this agrees with the specimen in the 
Edinburgh Museum, from Melville Island. Those killed at Fort Enterprise 
had the ears, including the fur, about one-eighth part longer than the head, 
and Captain Sabine states the eats of those measured by him to exceed the 
head, by from one-fiilh to one-seventh part. Barrington remarks that similar 
variations occur in rabbits, the ears of those fed in the house being usually 
longer than the head, whilst those living in wanens have the ears shorter than 
theheadv 

fl T 
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Hie Amaieah Hart fX, amerieanu»*J which in northeni districts also duDges 
to a pure white in the winter, may be distinguished from the polar hare by its 
bong of a mudi smaller size, by the fur at the tips of the ears being grey not 
black, and by the hind leg and foot, measured from the knee-joint, oonsideraUy 
exceeding one-half the length of the animal. The tail of the polar hare is like 
that of the varying hare, totally white eren in summer, whilst the American 
hare has the upper surface of its tail black, like that of the commcm hare. The 
average wei^t of the American hare is about four pounds, scarcely half that 
aS the polar hare. In the southern parts of the United States, the American 
hare does not change its dress in the winter time. It lives only in wooded 
districts, resorting chiefly to willow thickets, and was seen by Ce^. Franklin's 
party as &r north as 64" SCf at Fort Enterprise, at which place, at Churdtill, and 
along the whole borders of the barren grounds between these places, it lives in 
the neigfabouifaood of the polar hare. We never observed thou associating or 
visiting the same haunts, and did not learn whether thoe is the same antipaU^ 
betwixt them that exists between the ccmmon bare and the rabbit, or whethtt 
like Ab t^ ftnimon and varying hares they occasionally breed with each other-|-. 
Mr. Sabine in the appendix to C^itain Frankhn's I<farralive has stated, we 
suspect from some eiKX in the ii^rmati<xi conununicated to him, that the 
American hare retires from the northern districts t^ Hudson's Bay to the south- 
ward in winter. We believe that they never migrate ; but in some seascxw, 
gfflkerally after a. v«ry wet summer, a great mentality prevails amongst th^n, 
and they become very scarce in cffltain dittricts. 

II. Cehvus tarandus. (L.) Reh-deer. 

Cervna toranduB. SvppitfnetU to Parry't V^/age, czc- App*ndix to FrnnUin'M /ourfMy. 
Tttkta (male,) Pangnek (feimle,) Kollowak. (young) Norak. Oreenlamkrs. Ftbr. 
Deer. Pofry* Narmliee, Second Voyage, p. 52, 84, 101, 107, 108, 814, 324, 888, 484, 
4Sft, fiOfi, 61£. 

This is the only species of deer found in America, to the eastward of the dbain 
of the Rocky Mountains, and in a greater northern latitude than 64'. It is the 
AUckh of the Cree Indians, the ettMn of the Copper IndiwiB, and tooktoooi the 

• This animal waa fint described by K&lm. — Tnaieli in Amtrica, i. p. 105, IL p. 4A. 

t This fact is stated by FslUs, and has also been lately obserred in the highlands of Scotland. 
Professor Jameson, who receiTed his infbrmatl<m from a highland gentleman of veracity and 
obterratioii. - - 
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SequinuHix. These people have, besides, names appropriated to the different 
ages and varieties. Thus the Copper Indians denominate a rein-deer a[ the 
smaller kind, such as frequent the barren-grounds, and migrate in the summer 
to the sea-ooasts, and which were the cmly kind seen by Captain Parry, by the 
generic term ettfiin, or more exclusively bedsee-awgeh. The male is named 
bedteerehoh, the female Uootai, and if she is suckling a fawn, tampeh. A la^er ' 
and woodland variety of rein-deer is named tatUgee-oA *. 

The rein-deer has been often described by naturalists, and there is a voy 
full history of it in the Anuenitates Aciuiemicse, torn. 4, No. 57, from whit^ 
succeeding authors have borrowed freely. It may be ronarked that its horns 
vary exceedingly in shape and size, so that no two individuals in a herd are 
alike in their antlers, and in extreme cases it is difficult to trace any resrai- 
bbmoe. Some have the extremities and blanches of the antlers broadly 
pabnated, others have them cylindrical, and even tapering. Many have a 
broad plate which runs down betwixt the eyes, and projects above the nose ; 
in sane this plate arises from the right antler, in others frnn the left, in a lai^ 
proportion there is cHie from each antler, whilst in a great number it is alto- 
gether wanting. Afler paying considerable attention to the subject, we dU 
not find ourselves warranted in ascribing these variations solely to sex or aga 
The rein-deer hunters, although, as might be expected, intimately acquainted 
with the economy of the animal, are unable to distinguish like the stag-hunters 
of Europe the age of the animal by the Hnes of its antlers. They remark m- 
deed that the old males have generally (but not always) larger horns than ue 
young males and females, and that they ccane to perfection sooner, and are shed 
earUer In the season. 

It has been supposed that nature has provided the female rein-deer with 
horns, because inhabiting more northeriy regions than the rest of the deer species, 
it require them to dear away the snow. This afibrds no explanation of the 
fact Uiat the old males lose their horns in December, before the snow has attain- 
ed its greatest depth, whilst the young males and females retain thears until 
March. April, or May. We know from frequent observation that the lein-deer 
removes the snow with its feet, but want confirmation of its ever using its homs 
for that purpose. 

The horns attain their fuU size, and lose most of their hairy covering efore 
the commencement of the rutting seascai, at ytbich time the males have much 

* For the numerouR Lapland oaineB applied to the rein-deer, se« Lack, Luppon, 1 1, p. 4S, 
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fat deposited upon tlieir backs. The old males come first in season, genially 
about the beginning of October ; their fat soon becomes red, and strong tasted, 
and in a fortnight they are lean and exhausted. They are succeeded in their 
office by the younger males, and the whole season is over before the middle of 
November. Although the males, as we have stated above, in general shed their 
borna some months earlier than the young ones, Capbiin Cartwright, who re- 
sided sixteen years in Labrador, and was much occupied in the pursuit of the 
rein-deer as an article of food, remetrks that he olten met with stout male deer 
which retained their horns in February, whilst many of the younger aaea had 
shed theirs ; that he &equently killed old stags which had not cast their horns 
in March, and that in May he saw a male three or four years old still carrying 
his antlers. He goes on to say that although they are thus irregular in shedding 
their horns, they all burnish in August *. The connexion that exists between 
the state of the genital organs of the male deer, and the increment of their boms, 
has been illustrated by Blumenbach and other physiologists. The immediate 
process by which nature produces the fall of the horns is pointed out by Mr. 
Brookes, of London, in his anatcnnieal lectures. The rough coronary 'circle of 
bone at the base of the horn beccHnes gradually larger until it strangles the 
blood-vessels of the soft hairy covering ci the antlers. This soon dries, 
shrivels and peels off, and the horns no longer deriving any nourishment also 
dry, aad drop off like an extraneous substance. 

The migration of the rein-deer has been considered as a flight IVom the inces- 
sant attacks of the eet^t toraTU&'f, but it Is not until the herds have reached the 
sea-coast, or the still more remote islands which form the limits of their summer 
journey, that the larvse deposited in their skins and buces X "ii ^^ preceding 
season, become perfect insects and take wing ; and in a short period thereafter, 
theovaof aftiture brood are deposited. Hence, as the barren-ground deer do not 
return to the woods until November, when much snow has fallen, and the insects 
are put to rest for the season, it is clear that they never hear the sound c^ the 
gad-fly in the woody country. Their migrations seem to be prompted by that 

• Jovnal ef nxteen year*' retidence in tabrador, by G. CarlwriglU, Fijih Voyage, p. S 1 , 1 1 «, 
1S8. 

t " Htec muBca TOtissima est rangiferia et quorom iono prodit circa initium Julii tmnqu* 
deponmtt raogiferi crines, qut omneB in dono ferd erecti coiiBpiciuiitur," Flor. Lapp, E». 
Smith, p. 878. 

Vid« «tiam Travels through Sweeden, Norway, ifc., by A. Dm Caf^ll Bkookx, p. 41. 

t The larva deposited in the &uces are said to belong to tbe aAnu nasalit. 
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instinct which leads them to resort, at certain seasons, to districts where alone 
food of the proper quality is to be obtained. In the winter time they feed on the 
ttmeo!, altcioria, and other lichens which cover the lower branches of the trees in 
the dark forests of larch and spruce fir. About the end of April, when the 
partial melting of the snow has softened the cetrarias, conaadariof, and cenon^ea, 
which dotfae the barren-grounds* like a carpet, they are found ultimately 
resorting to these their most nutritious food, and returning to the woods 
according to the state of the weather. In June, when the increasing power of 
the sun has dried up the lichens, and rendered them quite hard and A-iable, the 
deer resort to the moist pastures which lie between the rocky ridges on the coasts 
and islands of the Arctic Sea, where they graze not only on the sprouting carkes, 
but also on the hay and withered culms <^ the preceding year. Their spring 
journey is performed partly in the snow, partly after the snow has disappeared, 
on the ice of the rivers and lakes which have in general a ncMlherly direction ; 
and their return takes place after the snow has b^un to fall, but whilst the 
heat remaining in the earth is still sufficient to keep the lichens in a conpara- 
tively soft state under their snowy covering. The food thus preserved for them 
brings them into a good condition for the rutting season, which takes place in 
October, when they arrive on the verge of the woods. 

The pregnant does precede the males a month or six weeks in the spring 
migrations, and bring forth tlieir young on the sea-coast, in May and June. 
It is probable that they go &rtlier northwards than the bulk of the males, and 
as they travel before the ground is laid bare, they are very lean on their arrival 
in their northern summer quarters, although oa quitting the woods they are in 
better cmdition than the males. The deer seen on the coast by Captain 
Franklin's party were almost uniformly does and fawns, and Captain Parry 
temarks that they were wretchedly poor on their arrival in his neighbourhood. 
Captain Parry saw deer as late as the 23d of September, and the females with 
their &wns made their first appearance on the 22d of April. 

This account of the migratitxis of the rein-deer is to be considered as merely 
a general view, for stragglers are found in every part of the country at all 

* The Ba»>n Groondb, (" Hi lichene obsiti cunpi quos Thkkaii Dakvatam diceret peregri- 
niu," {Fior. Lafp., p. 574,) are an extensive tract of country, more or lera rocky and hilly, but no 
where mountainouii, lyin^ between the SOth and SSth degree of north latitude, and to the east- 
ward of the 110th degree of west longitude. They ore, except in a few allnvial spots on the 
. banks of the la^er rivers, where a few white spruces grow, entirely destitute of any shrub laiger 
than the bHuIa glattdvloia or dwarf-btrch. 
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Beasons ; and the remarits we have made apply exclusively to the bairen-giound 
deer. A larger kind is said to remain the whole year in the woody parts (tf 
the country, migrating southwards in the summer season to the thickly-wooded 
swamps and marshes which skirt the coast of Hudson's Bay, betwixt Nelscm 
, .and Severn Rivers. Heame states that this variety has smaller boras than the 
barren-ground kind, although the wei^t of their carcasses is much greater*. 
Th^ are like the others, infested by the gad-fly. In the beginning <^ Sep- 
tember, vast numbers of this kind c^ deer pass near York Factory, in latiUtde 
5T, on their journey towards the north-west. 

When the rein-deer is in good condition, it is equal, if not superior, in flavour 
to the finest English venison. Almost every part of it is eaten by the Indians 
in one shape or another. The hunter breaks the leg bones of the recently- 
slaughtered animal, and whilst the marrow is still warm, greedily devours it 
The legs and feet thus deprived of their marrow, fall to the lot of the females, 
who eat the sinews and membranous parts also raw. Portiims of the intestines, 
too, are occasionally eaten raw, particularly the thin folds of the third stomach, 
or many-plies. The sunuaits of the antlers likewise, as long as they omtimie 
soft, ate delicacies in the raw state. The remainder of the ammal is eaten 
when cooked, nor do the contents of the paunch escape. They are eaten seme- 
times raw, sometimes boiled along with the blood of the animal ; and it would 
appear that the lichens and other vegetable matters are rendered more digestible 
by the human stomachy after having undergone mastication, and become mixed 
with the salivary and gastric juices of a ruminating animal. Many of the 
Indians ajid Canadian voyagers prefer this savoury mixture after it has under- 
gtme a d^ree of fermentation, or lain to season, as they term it, for a few days. 
The pauDch and its contents are likewise esteemed to be deHcate food by the 
Esquimaux and Gre^Uanders, the former of whcan term it Tierrookt, the latter 
nerroiak, or nerriooiai. In the spring, when the ianue of the tatrw which are 
lodged in the fauces, and about the posterior parts of the nostrils, have attained 
a large size, those parts d the animal are considered as dioice morsels by 
Indian epicures. When the whde of the soft parts have been consumed, the 
women pound the bones betwixt two stones, and by boiling, extract the marrow 
for the purpose of fonning the better kinds oS the mixture of dried meat and 

*HaiKm, op. eit. p. 195-300, iriiich may be consaltcd with adTantage by than who an 
dMirons of knowing more reapecting the mannBrs of this interesting animal. 
See alao Captain Pranklin't NamtiTe, p. S40-UJ. 
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&t, tenned pemmican ; and most of the young females preserve some of the 
marrow in a bladder, to anoint their hair with cm dress occasions. 



IS. Bos MOBCHATus. (L.) Musk Ox. 

Bob moechatuB. Supptemeni to Parry't Pint Foyage, p. clxxzix. Appendix to FranUit^t 

Journey, p. 668. 
Hoak Ox. Hea/nu^t ^oumty lo the Nortkam Ocean, p. ISfi. 
Muak Ox Uid Ouoingmuk. Parry't Narrative, Second Voyage, p. 497, 508, 504, 605, SIS. 

The coincidence between the Esquimaux name of this animal oommgmai, and 
the oomimak or umimak of the natives of Wolstenholm Sound and of the Qreen- 
landers, has been pointed out by Captain Sabine, together with the singularity 
of the latter' people having been able to preserve the name, and a general idea 
of the fonn of an animal through tradition only. Neither the Crees nor Copper 
Indians possess an original name for the Musk-ox, the former calling it matheh- 
mooaoosh, or ugly bison, and the latter a^ddak-yaajzck, or little bison. 

No Musk-oxen were seen by our navigators on the present voyage, but dishes 
or spoons formed out of their horns were observed in the hands of the Esqui- 
nmux. They do not visit Melville Peninsula, but keep more to the westward, 
near the banks of some of the larger rivers, on which alcme willows or spruce 
trees sufficient to shelter them are to be found. 'Hieir appeanuice aa Melville 
Island in the month of May, as ascertained on the former voyage, is an interest- 
ing feature in their history. Supposing them to have travelled directly north- 
wards, they must have migrated at least seven degrees of latitude from their 
winter quarters on the continent Their journey in tiie spring was performed on 
the ice, but as that must have been at least partially broken up vihea they re- 
turned in Septonber, it is more than probable that there is a chain of islands by 
which they were conducted to the main land.^ 

The food of the Musk-ox is the same with that of the rein-deer, and the foot- 
marks of these two animals are so similar, that we have known hunters of some 
Mperi^nce mistake the one for the other.. The mark of the Musk-ox's hoof, 
however, is a little narrower. The winter coat of this animal yields a fine wool 
diat would be a valuable acquisition to our manufacturers. It is hunted in its 
winter retreats by the Esquimaux only, none of the Indian tribes ever visiting 
tbe barren grounds at that season. At present, the Musk-ox is not found in a 
kmar latitude than 66°t but fonnerly they came much farther to the southward. 
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ftiid their flesh used to be brought by the natives to Fort Cfaun^ill in httitude 
56*. It would appear that they are retiring tb the northward, prdb;abiy owing to 
the alarm created by the attacks made upon them by fire-anm. It is worthy of 
remark, that the Bos Americantu, or biaon, has also retreated to the northward. 
Until very lately, they were never seen beyond Slave Point, in latitude 61° SO* ; 
but, in 1321 , they are said tq have visited, for the first time, Uie neighbourhood 
of Great Marten Lake, in latitude 64°. When a herd of Musk-oxen are fired upon, 
if the hunters keep themselves secluded from their view, they mistake the noise for 
thunder, and form themselves into a circular group, crowding nearer together as 
their companions &U around them. When they discover by the sense of smdl 
the presence of man, the whde herd seek safety by instant flight ; but a wounded 
individual often turns upon its pursuer, and thus Mis a more easy prey, for the 
hunter by frequent wheeling easily avoids t|ie pushes of the infuriated animal,, 
and finds an opportunity of stabbing it in some vital part. 

They were observed by Captain FrankUn's party to rut in the end of August 
and beginning of September, and Heame says Uiat they bring forth me calf at 
a time in the latter end of May or beginning of June. He ternaries also, that 
very few bulls are seen in a herd, and supposes that they kill eadi other in tl^r 
contests for the cows. When the Musk-ox is &t, its flesh is well tasted, and it 
is then preferred by the Copper Indians to the rein-deer. The flesh of bulls is 
high flavoured ; and both bulls aud cows, when lean, smell more strraigly of 
musk, their flesh at the same time being very dark and icm^ The contents (^ 
the paunch and other intestinal parts are relished as much by the Tuyiiftna as 4ie. 
similar parts of the rein-deer. 

13. Phoca FfBTiDA. RougH Scoi. 

Fhoca fcetids. Zootog, Dan. Mvll. prodr. p. vui Patm. Granl. IS- 

Phoca hispida. Gmel. Ltn. i. p. a*. Skaw't Zcology, L p. Ssa. 

Rough SmI. Penn. Quadr. u. p. S78 (where it is confoimded with a larger species), and 

Arctic Zoaiogy, i. p. ISO. 
Neith he«k, or Neitiek, Cmiddle-rixed kairotik, young ibbeen^. Etqidmtaue Neitsak. Gnamt- 

landert. 
Small setl, and Phoca hii^a, and Neidek. Parrot ffarratiM, SecMd Va/age, p. 17S, 178, 

8SS, 4S3, 424, fiO«, £06. 

This species approaclies very near to the phoca vitulina, or common seal. The 
teeth, ribrisss, tongue, ears, tail, fli{^)ers, and claws of bodi are alike, and tho 
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principal differences which have been pointed out by Fabricius, are as follow : 
in the common seal, the head is a Utde de^K-esaed, the nose is of a moderate size, 
being one-third of the Iragth of the bead ; the pupil of the eye is' black, with a 
greyish-brown iris ; the neck is lower, or has a less vertical diameter, than the 
head ; the body is almost cylindrical, the space betwixt the hind feet being 
nearly as great as that betwixt the fore-feet ; the fat is not oily, and the flesh is 
more edible than that of any other seat found in the northern seas. Tlie rough 
seal, on the other hand, has a short roundish head, of whidi the nose forms fess 
> than one-third part; the pupil of the eye of a dull white colour, with a pure 
brown iris ; a thick neck, elliptical body, oily fat, and the flesh very foetid and 
disagreeable, particularly that of the old malps, i^ich is nauseated by the 
Greenlanders themselves. They differ also in their habits, the ccmmion seal 
beitig remarkable for its caution, acuteness in perceiving danger, and its more 
active habits ; whilst the rough seal is easily surprised either on land or water, 
and is moreover a solitary and a lazy animal, being wont to lie basking in the 
sun in place of hunting afler its prey, and thus being often found lean from 
want of nouridmieDt. The latter is also a smaller species, seldom exceeding 
4^ feet in length, according to Fabricius. 

The only character that can be perceived in the dried skins for distinguishing 
the species, consists in the greater quantity of entangled woolly h^urs at the 
roots of the fiir of the rough seal, which have the effect of preventing the longa 
hairs from lying so close as in the common species, and of giving them the sub- 
erect position, from whraice the specific appellation of hispida. In the young of 
the rough seal the whole fur is woolly, and forms a thick fine coating, cm which 
account the Esquimaux prefer their skins for clothing before those of any of the 
other seals they are acquainted with. The woolliness of the fur of the common 
seal is much less remarkable than in the rough seal of a corresponding age. 

The rou^ seal, like the common one, varies much in colour. The very young 
individuals, seen by Captain Parry, were totally white, and the foetal ones had 
a yellowish white colour like raw silk. A specimen brought home of a young 
one about six weeks old, killed in the end of April at Igloolik, is entirely of a 
pure shining yellowish white colour without any dorsal line : another, three feet 
long, perhaps a year old, corresponds with the general description Fabricius 
gives of the young. It is without spots, and all the long hairs are white but on 
the head, back, and tail; the short woolly coat at their roots has a shining 
greyish-black colour, and as it is partially visible, it gives a dark i^pearance to 
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these parts. One variety, known in Greenland by the name ofuiaUeriak, growis 
1^ of a white oolour, marked merely with an obscure dark dorsal line. In 
general, however, the rough seals, as they grow dder, exhibit more and more 
ccdour in their fur, and the arrangement of these colours is somewhat difierent 
fnxn what takes place in the oomm<Hi seal. In the latter, they are generally 
greylBb-blaci in distinct spots c^ very yarioua and often considerable magnitude, 
upon a yellowish-white ground ; in the former, the ground colour is the same, 
but the spots are y^ry deep reddish, or Uai^ish, brown of smaller size, but 
inosoilating Ireely with each other, so as to produce a marbled appearance. In 
bc^ species the abdomens are whiter than the back, and occasiooally inter- 
spersed with distant small spots. 

The specimens of the P. fxUda brought home have seven rows of whiskers. 
llie setse are all compressed and undulated with an appearance of articu]ati(»i 
between each undulation ; the upper rows are daricer coloured and shorter, the 
lower ones longer and odourless ; the exterior sets of the lowest row are the 
longest. 

The rough seals were seen in great abundance, both in the summer and 
winter, in the course of the voyage, and many interesting particulars respecting 
them fire interspersed through the narrative*. They form the principal subsist- 
ence of the Esquimaux of Melville Peninsula in the winter time, and are also 
the chief dependance of the £Isquimaux that frequent the mouth o^ the Copper- 
mine river in the months of Mardi, April, May, and June. 

The rough seal, according to Fabricius and other observers, lives under the 
fixed ice, in which it has a small foramen for breathing, and a larger one to ascend 
by when it is satiated with food. The Esquimaux informed up, that the seal 
makes these holes with its teeth, indeed its claws would be ineflSdent weapons 
for wearing away the hard ice of the northern wintersf. As two of these seals 
seldom use the same hole, the degree of labour to the solitary animal must be 

* See particularly p. 171, 177, and 4S4. 

t Tbt phoca viluHna also lives under the fixed ice, in which it has a foramen, but the same 
foramen is common to a number. Linnteus thua mentions the fact : " Orey seals Cj^^oca viiviittaj 
srw-hnnted in winter. They lie upon the ice often In great numbers close to a hole they hare 
made in it If it should frecEe over, they travel to the sonth-west till they can get at wat«r, 
alw&ys proceeding straight-forward, even though they meet with mountains in their wny ; and 
they return in the same direct line back again. Hie seals are able to penetrate through the ice 
faom beneath, lying on their backs under water be it ever >o thick, but cannot make their way 
into it from above."— IdcAeiw Lapponka, ii. p. 237. 
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very great when the ice is thidc, for the petforation is necessatily shaped like 
aa inverted fiioneL Our naTigatore often saw these perforations completed in a 
single night. According to the Labrador Missionaries, the rough seal makes 
for itself several large caverns, to which it retires in the months of February and 
March to bring forth its young ; when disturbed in one cavern it takes shdter 
in a secmd. 

A slight blow on the nose with the edge of the hand is sufficient to kill this. 
seal, but wounded elsewhere it is tenacious enough of life ; and when it receives 
a shot in a vital part, it generally sinks to the bottcsn and dies there. 

14. Phoca babbata. Qreat Seal, 

Phoca barbata. Faun. Grant., p. 15. Omft. Lin., i, p. AS. ■ 

Great seal. Penn. tputdr., ii. p. 977. 4ritic Zoology, i. p. 159. 

Ogg osook. Esquimaux of the Welcome. Oguke. £ifwmatw of MelmUt fenimvla, 

Urksuk. Greenlanden, 
Great seal and Oguke. Parry't Narrative, 2d voyage, p. 171 (and figure,) 17S, 4fi7, 4fl9, Mi. 

This seal does not live under the fixed Ice, lil^ the preceding species, but keeps 
amon^t the floating fragments near the open water. In such situations it was 
often seen by our navigators, and sometimes killed by than, but more frequently 
by their Esquimaux visiters, whose mode of proceeding is detailed in p. 457 
of the narrative. . 

It is distinguished from the other seals by its great size*. It is <^n teu feet 
long and the young of the second jeai are stated by Falnidus to measure 
nearly sev«i feet. It is fiirthor distinguished irom the other seals cnnmon in 
the northern seas, by its whiskers, which are curled at the ends, being entire 
not undulated, the blade pupil of its eye being rounded not linear, the iris 
brown, and still mca-e decidedly by the form of its fore feet or flippers. — " Sin-, 
gulares habet pedes anticOs longos. digito medio longissimo, quem sequitur. 
sinister ejus, tunc dexter, extimus, intimus longitudine, qua nota optime a 
reliquis dignoacitur." (Fabriaut.) 

'Die flesh of the great seal and its &t, which is abundant, but not ridi in oil, 
is much prized as an article <rffood, by the Greenlanders and Esquimaux.— The 
skin being very thick and in old individuals almost destitute of fur, is seldran 

* Capt. I^n, in his private Journal, p. 7S, girei tlie dimentiinii of one, eight feet long, and ' 
weigbing newl; 9 jowt, 

t US 
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used for dothiog by the natives, but it is cut into sledge traces, fishing tines, 
and applied to a variety of domestic purposes. 

15. Fhoca Grcbnlandica. Harp aeai 

^oca groenlftniiica, Fauna Grant., p. II. Omel, Ida., i. p. S4. 
Harpseal. Peim. quadr., ii. p. £79. Arctic Zoology, i. p. 1S3. 

None of this species were killed by our navigators, but a skin observed to be 
in the possession of the Esquimaux of Melville peninsula, by Mr. Edwards, 
enables us to rank them as inhabitants of those seas. 

16. Balana HTSTicETua. (Lacepcde.) Black whale. 

A^s-wSk (Yookai whale bone.) Esquimaux. 

Black whale. Parry't Narrative, tecmd voyage, AitgvH 17-88IA, September IS-IMA, ISil, 
p. 301, 505, &15. 

Black whales were frequently seen in Hudson's Straits, in the Frozen Strait 
near the shores of Melville peninsula, and in page 510 of the Narrative they 
are said to be most abundant about EiwiUik. The Hudson's Bay Company 
once carried on the whale fishery in the Welcome, but not findii^ it jfffofitable 
they hare absmdoned it for many years. 

For ample details respecting this animal, so important from the vast capital 
and the number of seamen annually engaged in its capture,* the reader is re- 
ferred to Martens' Voyage to Spitzbergen, and to the more recent, and ^- 
cellent, publications of Captain Scoresby on the subject. It may be proper 
to mention, however, in this place, that the latter writer, whose authority in this 
matter is of the greatest weight, states the figure of the nord-caper in Lacepede's 
weak to be an exact representation of the n^sticetus or black whale, but that 
^re is no existing whale which agrees with the figure of the same author, er- 
roneously said to be that of the baleijiejiranche or m^aticetM. 

17. MoNODON HONocBRos. (L.) AdnoAo/ Seo-ujacotT). 

kb>nodon monoceros. Sapfietnent (o Parr^Mfinl voyage, cxii. 

Keina-lov-a. Eapdmaux. 

Narwhal. Parry't NarraHw, Second voyage, August IS-lBtk, 18S1. 

The Narwhal was frequently seen in Hudson's and Frozen Straits. 
Hie germs of two horns, or as they ought to be more propedy termed fiffe- 
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teeth, are to be found in this animal, but in general the lefl one only cnmes to 
perfection*. Some rare instances are noticed by authors in which there were. 
two complete ones. In the thirteenth volume of the lAmiasan Trangactiong, p.' 
620, there is an account of a female, which had a perfect tooth in the upper 
jaw, similar to, though not so large, as that in the male. 

An account of a second species of this genus, (tiatv}alut mcrocephalM, Lace- 
pede,) is giren by Dr. Fleming in the memoirs of the Wemerian Society, i. 
p. 146. 

13. Delphinaptkbus beluga. (Lflcepede.) Wiitc whale. 

DelpUniu lencas. Gmei- Idn. S32. 
Delphinua olbicaxia. Fauna greentandica, p. SO. 

White whale. Parry'i Narrative, leeond vof/age, Augial IS-lfllA, September IS-lfiM, 18SI, 
p. 808. 

The Hudson's Bay Company formerly carried on a fishery for the capture of 
these flnimf<li* at the mouth of Churchill river. They were seen abundantly by 
Captain Parry in the Frozen Strait, Lyon's Inlet, the Strait of the Fury and 
Hecla, and in various other quarters. Martens remarks — "when we see 
plenty of white fish it is the sign of a good year for catching whales, for if 
they find good food, the whales find the same also f ." 

For a figure, and good account, of this animal, with many important anatomi- 
cal details, the reader may turn to the Wemerian Transactions, iii. p. 371. 

C^ Lyon remarks that the cubs of the Beluga are uniformly of a slaty hue. 
(PrvMte Journal, Tp. 69.) 

19. Tbichecus boshabdb. (L.) Walrus. 

Trichflciu rosmarna. Supp. to Parry'tjirit voyage, cxci. faun, grattl. p. 4. 
Arctic valniB. Perm, quadr,, p. S60. Arctic Zoology, i. p. 144. 

Sea-horse, Morse or Morss. Martent' voyage to Spitxbergen, p. 107. Supplement, p. 188. 
Ei-u-ek. £f7Uimauj; of Melville penituvla. Ej-ee-werk. Etquimattx of the Welcome. 
Walrus or Sea-faorsa. Parry't Ifarrative, second voyage, p. S8, 176, £S8, 855, SS6, 415, 
418, 4S9,50fi, 510. 

The manners of these animals have been often described by voyagers, and their 
various details as collected by Pennant form an amusing and instructive artide. 

* Cuvier rigne animal, I. p. 281. Fauna Grant, p. 80. 
t Vm/age to Oreeniand and SfUxbergen, p. ISO. 
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It is bat JHSfc to Martens, however, to state that his account, althon^ oue of 
tbe. ddest, is HtiU one of the best, modem writers having added few facts of 
iiapoittiaoti Fabrtcius as usual gives a concise and accurate description ; and 
WBinayr refer to the figure in Captain Coca's third voyage, as giving the best 
idea of the form of the animal. 

tbeyi had, Cuvier remat^s, partly on animal substances, and partly (m 
maria& algx. Martens says, — " What their food is I cannot certainly tell, they 
may perhaps eat both Aerfis and_^A ; that they eat kerbs, I conclude fwHn hence, 
that their dung looks like horse-dung ; that they eat fish, I judge, because when 
we cut the fat o£f a whale, one of (hem did often take the skin with him under 
the water, he did also fling it up and catch it again. The BurgermeUter doth 
eat his dimg.'' Fabricius acquaints us that they eat muscles, which they hook 
up with their tusks. Mr. Edwards s(»aetimes observed a small intennixture of 
fuci with the mollusca, which their stomachs generally contained, and Captain 
Lyoi found three pounds weight of pebbles, together with a handful of sea 
weed, in the stomach of a female. (Private Journal, p. 225.) 

Besides the hooking up of their food just mentioned, their tusks serve another 
important purpose. " When they awake they rise up and stand upon their fore- 
foot, look terribly and Toar, and strike with their bng teeth into the ice for 
madness, and so draw themselves along by the help thereof," (Martens, p. 111.) 
In making these movements and in their contests with the polar bear, their teeth 
are often broken. " You shall see," says Martens, " almost a hundred of them 
before you find one that hath good teeth, for some are but small, others have 
but one, and others none at all." 

The bellowing or barking of the walrus may he heard. Captain Parry states 
in his Narrative, (p. 268) in calm weather at the distance of two miles. 

The walruses were very numerous at Igloolik, and on the other parts of the 
coast to the eastward of the Fury and Hecla's strait. They are not found, 
however, at the mouth of the Copper Mine river, although the black whale 
has been atxnetimes drifted thither. They were observed by Captain Parry to 
huddle themselves into separate droves of &om twelve to twenty, many sudi 
droves beiiig observed on the same beach. The weight of a modetate-sized 
female killed by our navigators was Id^ cwt. Their flesh is preferred by the 
Eaquimsux before that of the small seal, (phoca fai^iida) their feet or fins an 
consideied < as : dehcacaee, and the heart and liver were pronounced by our navi> 
gators to be excellent. The tmgue ia said to be good v^en fresh, but becomes 
oily by keeping. 
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We subjoin the following description by Mr. Edwards, ccHitaining many par- 
ticulars not to be found in books. 

Len^h from the end of the snout eight feet tra inches. 

S/u^ of the body oblong, its circumference below the fore arms being six 
feet ten inches, and continuing the same ftw about four feet, before it slopes off 
towards the extremity, where it is only one foot. The neck tapers gradually 
from the shoulders, and unites insensibly with the head. From the eyes for- 
ward, the head is more cylindrical, swelling out however at the extremity, and 
then rounding off into a broad obtuse fleshy snout, whose lower edge overhangs 
the mouth in form of an arch. This snout is partially bilobed by the nasal 
depression, and is as Fabricius well remarks, " uatibus hcsninis non dissimilis." 
The mustachios are formed of hard hollow pellucid bristles, placed in transverse 
rows. The bristles increase in length as their origin is more remote from the 
sulcus of the lip, and the exterior ones of the lowest row are the longest of all. 
These mustachios hang downwards, and curve inwards, so that they would meet 
if prolonged beneath the chin. 

The under jaw being necessarily narrow to admit of its reception beiwixt 
the tusks, the mouth is small, compared with the breadth of the snout The 
tusks in this individual were as yet small, not projecting more than four indies 
above the gum. TTiey were four inches apart at their base. The shape and 
curvature of the tusks of the morse render them important instruments of locomo- 
tion on rocky shores and on ice. The seals are enabled by the perfection of 
tiieir claws to move and climb about with facihty, but in the morse the daws 
are too imperfectly devdoped and disadvantageously situated; to be of mudi 
use in this way. There were <m one side two incisores similar in form to the 
grinders, and on the other side three. The grinders were two on each side, 
posterior to the tusks, obliquely truncated, and scarcely rising above the gums. 

The lower jaw is rather pointed, moving betwixt the tusks, and projecting 
about two inches past them. The nares are semilunar, about one inch long, 
have their crescentic edges turned outwards, and are separated by a septum 
three-quarteiB of an indi wide above, and one and half wide below. 

Eye-lids prominrait, pupils circular, irides dark brown, ciliary circle white*. 
Auricular apertures very small, merely admitting a goose quill, and a little 
higher than the eyes. 

* Pennant, quoting from Crantz, says the eyea af-e imall, and retractile from external injury, 
and Captain Sabine states that they were promiiient in an individual examined by him. 
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The body is covered above with short coarse dusky grey hairs, and below it 
is scantily supplied with softer bay-coloured hair. 

Upper limb. The flipper composed of five fingers, connected at their very ex- 
tremities by a strong web. Length irom shoulder joint to the finger ends, two 
feet. Expansion of the flipper, one foot. The inner finger is the longest, the 
outer ones become gradually shorter. Claws weak, and situated one and half 
to two and half inches from the ends of the toes. Hinder jiippers twenty-one 
inches long, and when stretched out, extending eighteen itKhes behind the 
body. Toes five, of which the two extremes are long and strong, ihe inner ones 
short and weak. They are connected by a web, naked below, but furnished 
above with a few scattered hairs. Expansion two feet. The claws are weak, 
and are placed high up, at a distance from the ends of the toes. Os coccygis, 
covered with the rudiments of a tail. The aperture of the sheath of the penis 
lies seven inches behind the umbilicus, and twenty-ei^t indies anterior to the 
OS coccygis. Four abdominal teats fifteen inches apart, placed in the comers 
of a quadrangle, and having the umbilicus In the centre. 

ATiatomical notices. Heart weighing eight pounds. Parietes of the left ven- 
tricle very thick. Foramen ovale closed. Fossa ovalis well defined. The 
Aorta gives off a solitary coronary artery, immediately above the semilunar 
valves. It is capable of admitting a swan quill. The aorta itself, at that part, 
has two inches internal diameter, and at the arch 2.6 inches. The first 
vessel which arises from the arch is the right subclavian, the second the in- 
ncnninata, which is an inch long^ and divides into the two cEirotids, the third is 
the left subclavian. The gall bladder contained a pint of bile of the specific 
gravity of 1.0404. 

The kidnof nearly elliptic, weighing five pounds, is composed of very nume- 
rous lobes nearly incorporated. There are upwards of 400 papillae, having as 
many distinct infundibula. The urinary bladder, capable of holding a gallon, 
is completely covered by the peritonaeum, and is remarkable for the thidmess 
and strength of its muscular coat. The ureters open close to the cervix, and 
within an inch of each other. No prostate gland nor vesiculse seminales. 

Besides the nineteen species of mammalia above noticed, a skin of a small 
animal of the weasel tribe was obtained from the Esquimaux of Hudson's 
Straits. It probably belonged to the mmk of the fiir traders, the atjaekash <£ 
the Cree Indians, or lesser otter of Canada, which has been identified by Forster 
with the mustela lulreola of Europe. Mr. Graham, in Arctic Zoology having 
ascribed the manners of this animal to the fisher ot nauteia Pamanti, mudi 
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confuBion has been produced. Pennant has described the mink under the 
name of Peian *. 

It is probable also that the American bear (u. Amencemua,) the otter (Mra 
Canadeims, Sabine. Front. App. p. 653,) and the musk rat (arvicola zibethica, 
Cuv.,) inhabit the neighbourhood of Repulse Bay, as they are finind in equally 
high latitudes a little ferther to the westward. The former of these animals 
is termed nee&eei by the Cree Indians, and the latter toatsaaa or musquiuh. 
The list of mammalia, therefore, in the quarters visited by Captain Parry, 
ought most probably to extend to twenty-three or more, llie beaver (cattor 
fiber,) the squinel (teiurus hudsonuu,) the Canada porcupine (fofstrix dortata,) 
several varieties of the fox (amu vulpes,) and the American haze (lepus Amai- 
eamu,) are also found &r north on the ccmtinent of America, but they frequent 
the wooded districts alone. 

*Vide FoBiTiB. PInl. TTant.t bdi. p. 871. Antic Zoot. i. p. 7* ud 8S. Fuxkuh'b 
Jotmtal, p. so and tst. 
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1. Falco pebeorinvb. (1j.) Peregrine. 

"^iioo-pettgnmiM. Teiitjh. ^. St. 'Grienl. Birdt,-^. Bi9. 

feregrine Mcoti. .BrifwA ZaUagy, i. p. SIS, t. to, 'oid LuAteF. AifM Zoofe^y, 1. 

p. SSS, t. SS. JflA'c Zoetogy, ii. p. 909, Nb.->7. 
Peregrm« and falco peregrinus. Parry'i Narrative Second Voyage, /tine ES, 

The specimen received was killed in Five-Hawser bay on September 8th, 
l'821, and is a ybuiig male, apparently of the'second year. 

Peregrine falcons were seen at various periods during the voyage, following 
the flocks of the snow-btmting, particularly on June 18th, 1831, near Cape 
Farewell on the coast of Greenland, and on August 12th, in the Frozen Strait 
on the coast of America. They seem to be summer visitors of these northern 
countries ; but the fako pahtmbarius, named by the Esquimaux oodno-ah-heeoot, 
remains in high latitudes all the winter preying principally on the ptarmigan. 

2. Steix ntctea. (L.) Snowy owl. 

Strix nyctea. Temm. 8S. Si^lemetU la Parr^i Firtt Voyage, p. cxdii. Fahr. Favna 
Onml. p. 90. Font. Philoi. Trans. Ixii. p. SS5. 
-JSoowy owl, white owl. Jrdic Zoology, a. p. 833, No. 181. Heame't Jowney, p. 401. 
White owl. Parry's Narrative, Second Voyage, August 29, ISSl. 
Wappakeethoo, or Wap-poo-hoo. (kee Indians. Ook-pei-gnak. Esquimaux. 

A BiBD two or three years old was. killed in the middle of September on 
Liddon Island, corresponding exactly with Fabricius's excellent description 
above quoted. It measures twenty-eight iuches. 

The Snowy owl remains in high northern latitudes the whole year. It 
preys in the day time, and we once saw one in lat. 64° in the middle of 
vrinter, repeatedly striking at an American hare, which was at the same time 
pursued by a wolverene. Heame states, that this bird lays four eggs, of 
which two only are in general hatched. 
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3. CoRvtis coRAX. (L.) Raoai. 

OoiTU coru. Temm, f. 107. Si^iplement to Pirn^t Firit Voyage, czctv. Appendix to 

Fnnkiia't Jownayt 071- F(Ar. Favna, Qnml. p. as. 
Rftven. Arctic Zoologtf, ii. p. £45, Ho. 134. Heame't Journey, p. 403. 
Cuck-oo. Cree Indiatu. Toollooak. Etqmmaux. Toollogak. Greeniandert. 
Raven. Parry's Narrative, Second Voyage, Atigutt 22, 1881. p. 183, 234, S36, S72. 

Thesi: birds are frequent in the northern tracks of America, and are of the 
few that do not leave them in the vioter. They follow the rein-deer in their 
flUgTatioQB, and wh^ the wolve6,*wfaich also hang upon the skirts of the herd, 
are successful in the chase, come in for a share of the spoil. Their scent is 
ftstonisbingly acute, forwfaen a deer has been killed by a hunter, or driven over 
a precipice by the wolves, they discover it even in the intense colds of winter, 
and Hock from all quarters to feast on the offal. They often prove troublesome 
to the fiir hunters by robbing their traps, and are not unfrequently caught 
themselves; shewing much less dexterity in avoiding the snare than the 
Canada jay, which is equally annoying and still more femiliar. They pair in 
March, earlier than any other birds in those quarters, except the Canada jay 
just mentioned. 

4. Alauda alpestris. (L.) Skore-lari. 

Alauda aJpeatrig. Temm. p. S7». Fortler, Phil. TVum. IxiL p. 3flB. 
Sbore-Urk. Aretie Zoology, ii. p. 398, No. 87S. 
Chee>chup-pea-shew. Cree Indiatu. 

A SPECIMEN of this bird killed on the 10th July, 1832, near Gape Wilson, 
corresponds sufficiently with the descriptions of authors. 

6. Embbriza nivalis. (L.) Snow-bunting. 

EmberizB nivalis. Temm. p. 319. Greenl. Birds, p. 5S1| No. 5. Svjpplemeni to Parry's 
First Voyage, p. czcir. Appendix to Fran^in's Journey, p. 075. faun. Ortenl. 
p. 117, No. 81. Forsler, Philos. Trans, bdi. p. 498. 

Snoir-bnnting. Ardic Zoology, ii. f. S6S, tio. 222. Ueama'sJoum^,f.i\9. 

Sheegun-peetlueBeefl. Cree Indians. K^JpSfino-acca-u. ^sguimaux. 

Soow-bnnting. Parry's Narrative, Second Visage, June ISiA, July .84tt, Axt^ut 22nd, 
1881. April 27Ut, 1888, p. 814, 286, 86S, 330, 888, 468. 

AuoNGST the specimens of this bird received are. two males, each measuriog 
seven inches. One killed on May lOtb prtesents precisely the colours of /e.DMMr 
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male en plwnt^e Shiver, Temh. and the other killed on the 27th of the same 
month, is in complete summer plumage, with only the pare black and white 
colours. These two specimens shew, in the most satisfactory manner, how 
the change to the summer plumage takes place, by the tips of the feathers on 
the parts tinged red dropping off, as mentioned by Temminck. A very few 
of the red points remain on the second specimen, but they drop off on the 
slightest touch, and the unequal and somewhat wiry appearance of the other 
feathers, mark the recent loss they have sustained of their coloured margins. 

A female killed on the 10th of June, is noted by Mr. Edwards aa having 
the crown and nape black with white tips. Fabricius remarks correctly, that 
the white feathers of the back- and belly when blown aside, appear black- at 
their bases. This occurs both in the summer and winter plumage of the male 
bird. 

The snow-buntings frequent the shores of the Arctic Sea during the 
summer season, retiring inland in the winter to shelter themselves in wooded 
tracks. At Cumberland House, in the interior of the country, and in lat. 54°, 
they remain the greater part of the winter, absenting themselves only 
occasionally, during the severe storms of December and January. At Fort 
Enterprise, in lat. 64", they were also seen in the winter but more rarely, and 
in a register kept for a series of years at Fort Churchill, in lat. 59°, on the 
sea-coast, they are noted as arriving from the Sfith of March to the 7th of 
April; disappearing in the summer, returning again in the end of September, 
and remaining for about a month. It is mentioned as a rare occurrence that 
one was killed in December. They made their first appearance at Captain 
Parry's winter quarters in lat. 66°, on the 27th of April. In their winter 
migrations, they reach, according to Wilson {Amer. birdi), as far south as the 
borders of Maryland. 

They breed on Melville peninsula, and Captain Lyon describes their nest 
as being placed in the crevices of rocks or amongst loose stones, and con- 
structed of dried grass neatly lined. with white deers' hair. They lay seven 
eggs. (Parry's Narrative, p, 462.) 

Pennant remarks, that it is singular that a graminivorous bird should resort 
to the barren regions of the Arctic circle ; but Mr. Brown has pointed out, 
that the grasses which grow on the islands of the Arctic Sea, form nearly one 
fifth of the phaenogamous vegetation, a proportion nearly double to what 
occurs in any other part of the world. These grasses retain their seeds all 
tbe winter^ and thus furnish nourishment for the birds which arrive upon the 
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melting of the snow*. The snow-bunting, moreover, feeds, as Temminck re- 
marks, also on insects, and Wilson Found tl^ir stomachs filled with sfaell-fisfa. 
. Fabriciasf and other writers mention that the male loudly serenades the 
female during incubation, but that his song ceases when the young are hatched. 
Sir George Mackenzie informs us that the song is pleasing, and resembles the 
first three or four notes of the robin ;[, whilst Marten, who perhaps was not 
musical, says, " I can tell nothing of its singing, only that it wbistleth a 
little as birds use to do wheu they are hungry." Spitzb. p. 73. 



6. Ehbekiza calcarata. iTeaan.) Lapland finch. 

Emberizs calc&rata. Temm. p. 38S. 

Fringills lapponica. Lin. Sytt. Nat. i. p. 517. Faun. GrtenL p. 11*. Na B8. Ford. 

PkU. Trans. Uii. p. 403. 
Lapland finch. AtcHc Zoology, ii. p. S77, No. S£B. Heame't Journey, p. 480. 
' Tecunnaaliiah. Cree Indians. K^mee-ook-tarai-ah, or, kerniuk-Urioo. Esipdmaux. 
Lapland finch. Parry's NatratKe, Second Voyage, p. 48S. 

A fiut/e ni breeding plumage was killed in the middle of June at Igloolik. of 
which the description is as follows : — 

Colour of the whole head, throat, fore-part of the neck, and upper-part 
of the breast, forming one mass of velvet black, except that there are a very 
few reddish specks on the occiput, and that a reddish-white band runs 
nearly from the bill, over each eye, and from thence backwards to uoite 
with a whitish line, that bounds the black of the occiput posteriorly. Imme- 
diately behind this last-mentioned whitish line, there is a broad transverse 
unspotted mark of bright chestuut-browu, which occupies the nape. The 
back, scapulahes, rump, primary covertures, and secondary quill-feathers, 
are blackish-brown, or brownish-black, w^ith light reddish-brown or dirty 
brownish-white margins to the feathers. The markings which result, , are 
longitudioal. On the back the black predominates ; but on the wing-covertures 
and secondaries, the reddish-brown is the prevailing colour, and occupies 

* '< On their first arriv&l they generally feed on ^rua seeds ; but as the Bununer advances, they 
live much on wonns, and are then not so much esteemed." Heame, I. e. 
t Fawta Grttnl. p. 1 19. 
. ; Travels in Iceland, p. S41. 
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the outer vaneB of most of the feathers. The two sets of feathers last- 
meiitioiied have very slight white tips, scarcely sufficient to produw two 
transrerse white lines oa the wings. The Bag-feathers hare a deep hair- 
brown colour, and the very narrow margins of all their outer vanes are pale 
as if worn. . Nearly the whole of the outer vane of the exteriw wing-feather 
is white. The tail, which is forked, is of Uie same colour with the flag- 
feathers, but the exterior feather on each side is white, with a narrow oval 
hair-brown spot at its tip. There are no red borders to any of the tail 
feathers. The belly, vent, and under-tail covertures are white. The flanks 
are black and white, in patches. Bill, bright yellow, with a brownish-black 
tip. Feet, browuish-black. Length, 6| inches. Tarse, 1 inch. Hind toe 
and claw, 10| lines. Claw atone, 5^ lines. 
The following is the description of a, female killed at tiie tame period : — 
The whole dorsal aspect blackish-brown, in some parts verging upon 
clove-brown, longitudinally spotted or str^ed with light yelb wish-brown, 
which occasionaUy aj^roaches to rusty-white. The lighter colour occupies 
the margios of the feathers, and its proportions vary in difierent parts. 
On the head, the dark blackish-brown is relieved by some spots only of 
the lighter colour. On the nape, and fore-part of the shouHer, on the 
contrary, the yellowish- brown predominates, and Ae spots of Ijlackish-brown 
are small, and confined to the centres of the feathers. On the back, the 
light-coloured margins of the feathers are nearly worn off, and the btackish- 
brown again prevails. The tail and the wings, both covertures, and quill 
feathers, approach to clove-brown in their ground colour, but the narrow 
exterior margins of all the feathers are rusty-white. These whitish margins 
are broadest on the covertures and secondaries. The exterior tail-feather 
on each side, has its whole outer vane and a considerable portion of its 
inner one near the tip, white. There is also much white on the adjoining 
feather. The light-coloured band which passes over the eye, and is so well 
defined in the male, is less distinct iind more spotted in the female, at this 
period. The female has also a large dark-coloured, but somewhat varied 
spot, (moustache) behind and beneath the eye. The throat, abdomen, and 
under-tail covertures, are ash-gray. The breast is somewhat rusty, with 
black spots, and the fianks have longitudinal dark marks. The general 
appearance of the plumage shews, that at this period the light-coloured 
margins of the feathers are every where wearing off, and daily allowing more 
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anl more of tba dark crieurs to Eippear, Tarse, 10 lines. Wnd toe and 
dKW,10linM. 

Beame states 1ii«t these bird^ remain all the wiirter at Hudson's Bay, 
but migrate farther north in the spring to breed. It would appear that Vbey 
rareljr go bo ftt bouA ad the United States, for they are not mentioned 
by Wiltna. 

Tbtfy breed in Mehille peninstila, and form a nest of the same matenals 
«ith tSie snow-bunting:, but place it on a grassy or mossy eminence, and not 
amongst stones. They lay seven eggs. — Captain l^on. Parry't Narrative, 
awmd V^yagt, p; 462. 



7. Tetroa salicsti. (Temm.) tViilou}- 



■grouse. 



Tatnox&licsfi. JoMm. p. 471. Appan^ixto FranitknU Jciiirtuy,'^Ml. 

Tetrao albuA. Gmel. Lin. Sffit. i. .f. 760, 

WLite grouse. Arctic Zoology, ii. p. SOS, No, ISS. 

Willow- partridge, ifeame'i /oumey, p, 411. , 

'Vawpeet&aoo. (White bird). Cree Indians. Kasbah. Copper Indians. 

AUui-dif^anuK. (Dn4l^.akkai^eg«Bk.) (V\m. ikku'dx^ett.) Bttfuimarui 6/ Ae W^eane. 

Tetrao albus, Parry't Namttive, Second Vogage, p. asS, 378, aS4, 8S5. 

This is the most common kind of grouse at Hudson's Bay. During the 
winter tbey assemble in immense flocks, and frequent low swampy places, 
near willow thickets. In summer they retire in pairs to open situations to 
breed. They are more rare in the Barren GroandSf and in the quarters 
visited by Captain Parry, than the ptarmigan. 

The change of plumage of the willow-grouse and ptarmigan, from white in 
winter to ' coloured in summer, has given rise to a variety of speculations. 
Some authors attributing it to the moulting of the birds twice a year, and 
others considering the alteration of colour to be independent of the annual 
moulting common to them with other grouse, and to take place in the old 
feathers, and not by the growth of new plumage. Dr. Fleming, in his 
Philosophy of Zoology, (ii. p. 22) supporte the latter opinion at considerable 
length, and with much success. 

The additional downy feather, which springs from the inside of tbe quills 
of all the feathers which cover the body, has been often noticed by writers, 
but they have hitherto considered this doubling of the feathers to be peculiar 
to the white plumage, and to be a provision of nature against the severity of 
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wiDter. The fact is. that the small ioterior feather exists equally distinct,; 
although Dot quite so bushy, iu the coloured plumage. In the latter case its 
colour is btuisfa-gprey, and even in the former case, it has sometimes a slight 
tinge of the same colour. 

The double feathers cover the head, neck, body, and thighs, the propor- 
tional size of the inner one, however, varying in different places. The outer 
and inner wing-coverts and scapulars are also double, the only single 
feathers being the primaries, secondaries, and tertiaries of the wings, and 
sixteen of the tail-feathers. Temminck reckons eighteen, tail-feathers to the 
willow grouse. We had an opportunity of exanfiimng many specimens, which 
were killed at Fort Enterprise, in April, 1821, in perfect white plumage. 
In all these, there were on each side of the tail, seven black feathers, slightly 
tipped with white, and four intermediate white ones, of equal size and 
similar shape. Only two of these intermediate ones were single, the other 
two had, like the superior and inferior tail coverts, the small internal feather 
springing from their quills. 

Mr. M'Gillivray, assistant in the Edinbui^h Museum, informs us, that he 
haa found the additional internal feather more or less developed in all the 
gallmaceiB he has examined, and in many other tribes of birds. 

8. Tetrad edpesteib. (Sabine.) Small Northern Ptarm^xn. 

Tetrao ropestru. Sabine. AppemUx to Pany'i Firtl Voym/e, cxct. 
Tetrao lagopiis, Temminck, 488. 

Several species of grouse appear to have been hitherto confounded, under 
the name of ptarmigan or tetrao lagoptu. Captain Sabine met with two kinds 
in Baffin's Bay and the Arctic Sea, one precisely similar to the Scotch 
ptarmigan, and for which he has retained the name of tetrao lagopui ; the other 
is the one now under consideration, and was that most frequently seen by 
Obtain Parry on the present voyage. Captain Sabine, under the impres- 
sion that the latter was the rock-grouse of Heame. and consequently of 
Pennant, has applied that name to it ; but the fact is, that it has not hitherto 
been brought from Hudson's Bay, and if it actually exists there, it is con- 
founded by the natives with the ptarmigan, (^ao lagoptu, Sabine, not of 
Temminck,) which the Crees term ataeenu^eethq^oo, grouse of the barren 
or rocky districts, to distinguish it from the willow-grouse, which forms 
tke subject of the preceding article. Heame in his Northern Journey may 
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have seen Captain Sabine's species, but is not likely to have transmitted any 
specimens to Mr. Pennant. 

A specimen of the tetrao mpabis in summer plumage, brought home by 
Captain Parry, corresponds exactly with an European continental specimen, 
preserved in Dufresne's collection, now in the Edinburgh Museum, under the 
name of tetrao lagopus, and this is the kind almost always met with in the 
French and German collections, so that we consider the synonymes prefixed 
to this article to be correct. 

My friend, Mr. James Wilson, whose opinions and observations on orni- 
thological questions carry with them deservedly much weight, permits me 
to state, that in his joumies through Scandinavia, and in his visits to different 
Northern Museums, he observed two species or varieties of ptarmigan, (with 
the black mark from the angle of the eye in the mates of each, and conse- 
quently distinct from the (. «a/»ceh",) both of which differed from the tetrao 
lagopus, or ptarmigan of Scotland, in having a more gay and brighter summer 
dress, with broader and deeper coloured blotches of orange, and less of the 
fine sprinkling of gray. The smaller kind, a third less in size than the other, 
but more common, known in Sweden by the name of sno rissa, is the kind 
usually observed in the Museums of France and Italy, and corresponds with 
the subject of this article. The larger kind observed only in Northern 
Collections, approaches in size more nearly to the Scottish specimens, but, as 
has been observed, has a brighter plumage. The Swedish sportsmen say, 
that the large kind frequents the craggy summits of mountains, and thus 
resembles in its habits the Scottish bird ; while the smaller kind, the mo 
riasa, affects sub-alpine districts, where the birch and other native trees 
prevail. Further observations and comparisons are required, to enable us to 
decide, whether the kinds which are here indicated are only varieties or 
distinct species. It appears to be certain, however, that the subject of this 
article, by whatever name it shall be hereafter called, is common to the 
North Geoigian Islands and most northern parts of America, and to the 
Continent of Europe : that the Scottish ptarmigan is by Mr. Sabine's obser- 
vations, (FruniUn'a Appendix, p. 682,) the most common about Hudson's Bay, 
but goes as far north as Barrow's Strait; and that a kind resembling the 
last in size and manners, but of a brighter plumage, is found on the snowy 
summits of the mountains in the North of Europe. 
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9. Tbtrao laoopdb. (Sabine.)' Ptarmigan. 

Tfltrao lagopns. Captain Sabine. St^f^ement to Parry't First Voyage, cxcrii, J. St^int- 

Appendix to Franklin's Journey, p. 682. 
Asseenee-peetheyoo. (Barren ground or Rock-grouse.) Cree Indians. 
Kasbah-yazzeh. Copper Indians. 
Saali white |iBrtri<^e. Hvdion's Bay Traders. 

After what has been said in the preceding article, we have few remarks 
to make on this bird. Captain Sabine observed it on the southern shores 
of Barrow's Strait, and Mr. Edwards also saw it on Melville Peninsula, 
but as no specimens were brought home on the last voyage, it would appear 
to be much more rare in those quarters, than the tetrao rupetlrii, its principal 
habitat being more southerly. 



10. Charadrius pluvialis. (L.) Qolden plotter. 

Clundriua pluTiAlia. Temm. p. £35. Supplement to Parry't First Voyage, cxcix. Appendix 

to Franklin's Journey, p. 083. 
Charadrius apricarius. Fauna Grant, p. 114. No. 79. 
Golden plover, No. 309, and Alwagnm plover, No. 393. ylrdia Zoology, p. 483. Heame"! 

Journey, p. 429. 
TdodtS<Srioo. Esquimaux. 
Golden plover. Parn/t Nairaiive, Second Voyage, August 7th, 1821, Jtine SO, ISSS, 

p. 2«5, 435, 44S. 

These birds are very common in America, varying their places of resort 
with the seasons, ftom Florida to the most distant Arctic lands ; and in their 
various dresses, and in different places, they are known by a corresponding 
variety of names, such as black-bellied plover, golden plover, green plover, 
hawk's eyes, j-c. They were seen in abundance, during the progress of the 
expedition. Individuals killed in June and July, and consequently in that 
state of full summer plumage which characterizes the nominal species of 
c. apricariug, corresponded, with slight variations, to the description given by 
Temminck ; but it is worthy of remark that the black on the upper parts of 
the body had generally a green reflection, which is lost after the specimen 
has been kept for some time*. Many killed near the end of August, 

• Prom Mr. Eow^aDR* Notes, 
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agreed with the accouRt given by Captain Sabine * of the young birds, but 
others, on the contrary, had . the mixture of blaok and white on the 
abdomen, which is mentioned by Temnunck, aa being always the case in the 
young birds f. 

After the breeding season in the north is over, the golden plovers frequent 
the sandy and gravelly banks of the takes and rivers that flow into Hudson's 
Bay, and like other birds, before finally emigrating, employ the autumn in 
getting very fat. In this state they are certainly the most delicious bird in 
the country, although the residents sometimes prefer to it the little teal 
(anas crecca), which is at the same period in most excellevt condition. In 
September and October they arrive on the shores of the United States, and 
soon afterwards disappear, retiring still farther to the southward. They are 
not met with in the interior of that country, nor, as far as Wilson could learn, 
were they known to breed on the coast. Their principal reaxt n. the breeding 
season is to the barren grounds, upon the confines, of the Arctic Oircle, and 
to the islands that lie to the north of the American oontaent. 

It may be proper to notice here that Temminck, through inadvertence, has 
quoted Wilson's description aind figure, v. 7. p. 41, t. 57, fig. 4, as referring 
to this bird in its breeding plumage, although, under the articte vanetbu 
melano^ter, p. 549, he has pointed out Wilson's misapplication of the name, 
and quoted him aright. 



11. Charadhios hiaticula. (L.) Lafger ringed plover. 

CharadriuB hiaticula. Temm. p. 5S9. Orwnland Birds, No. 10, p. AS4. Supplement to 
Parnfi Firtt Voyage, p. cc. Appendix to FronUm't Journey, p. 684. Famt. 
OratU.'p. US, No. 78. 

Ringed plover. Ardic Zoology, \i, p. 485, No. 401. 

Ringed plover. Parry's Narrative, Second Voyage, Aug. ITth, p. SOS. 

The specimens brought home accord with .Temminck's description, and 
are exactly represented by Wilson's figure, viL t. 69, f 3. The small figure 
in vol. V. p. 30, t. 37, f. 2, he has himself rejected. It may be thought 
scarcely worth mentioning, that the orbits of a great number of individuals, 
killed at Hudson's Bay, in August, were pure yellow, not orange, as stated in 
Temminck's account of the European birds. 

to Pakkt'b Fird Vtyage, p. cuix. t Frmn Mr. EowAiiia' Notes. 

SYS 
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The riDged plovera assemble, af^r the breeding season is over, in vast 
numbers, on the sandy shores of Hudson's Bay between Churchill and 
Moose factory, and continue feeding there, until the formation of ice upon the 
beach drives them to a more genial climate. 



12. Vanellus melanooaster. (Bechst.) Grrc^ p/ocer. 

Vanellus melanc^aater. Temm. p. 547. Appendix to FrankUn's Journey, p. S84. 

Tringa helvetica. FotiUt, Phil. Traru. Ixii. p. 41S. 

Gray sand-inper. AtcUc Zoology, ii. p. 477, No. 393, and Swiss sand-piper, ArcUc Zoology, 

ii.p. 478, No. 896. 
Wawpusk-abreasheesh, (white bear bird.) (kee Indiaiu. 
ToolS^-&rioo, or Tooglee-ai-sh. Enjuimaux. 

A HALE Specimen, killed on the 23rd of June, corresponds exactly with 
Teraminck's description of the breeding plumage ; but a female killed on the 
same day has a considerable intermixture of white, in the parts that are 
black in the male. The specimens are equal in size, and 11| inches long. 
In addition to the characters which Temminck gives for distinguishing this 
species from the golden plover, with some states of which it has been occa- 
sionally confounded, the greater size and strength of the bill, mentioned by 
Wilson, are very conspicuous, when the birds are compared. 

The eggs of the gray plover, collected on Melville Peninsula, are of an oil- 
green colour, with irregular spots of umber-brown, of different degrees of 
intensity, crowded and running into each other towards the obtuse end. 

13. Strbpsilas collarib. (Temm.) TurmUme. 

Strepsilas collariB. Temm. p. 55S. Stqrplement to Parry's First Voyage, cc. Aj^tidix to 

Franklin't Journey, p. 684. 
TriBga interpes. Faun. Orant. p. 109, No. 74. 
Hebridal sand-piper. Arctic Zoology, ii. p. 472, No. S8S. Bntisk Zoology, ii. p. 84. 

Hearne't Journey, p. 487, 
Turnstone sand-piper. British Zoology, (Ed. 1812, 8to.) ii. p. 83. 

Tallig-wi^arioo, or Tellee-goo-ai-eu. Etcpdmaux. Tellee-goo-ak. Greenlanderi, (Fab.) 
Turnstone. Parry's Narrativf, Second Voyage, p. SlI. Whale Birds. Hudson's Bay 

Traders. 

The specimen brought home, is a male killed on the 14th of June at Winter 
Island. It has the targe black spot on the lateral tail-feathers, which is said 
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to be proper to birds one year old, but its plumage is in other respects 
perfect, agreeing with Temminck's description of the old male. Fabricius did 
not meet with this bird in Greenland, but from the descriptions given by the 
natives, he conjectured it to be an inhabitant of that country. The similarity 
betwixt the Esquimaux and Greenland names, shews that his conjecture was 
right 

14. Geub Canadensis. (L.) Broton crane. 

GruB C&nadensia. Temm. Omith. Introd., p. c. Appendix to FrankHn't Joumet/, «S5. 
Ardea GaoBdensis. Latham, Index Omith. Supp. i. p. 899. Sj/twpi. ii. p. 675. Foriter, 

P/aloi. Trans, liii.p. 409. 
Brown Cr&ne. Arctic Zoology, ii. p. 44S, No. 840. Heamt't Journey, p. 4S3. 
Ardea Canadensis. Parnfi Narrative, Second Voyage, p. 442, 44S. 
Ochee>chak. Cree Indiant. Tattee-l^aruok. EiqidmaKr. 

The specimen received, was obtained by Captain Lyon, near Igloolik on the 
2Sth of June, and corresponds in size and plumage with the description 
in Arctic Zoology. It is considerably smaller than the one described by 
Mr. Sabine in the appendix above-cited ; the bill is an inch shorter, and the 
plumage of its body has a deep rusty tinge, whilst that of the latter was ash- 
coloured. Hearne says, that the Brown Crane never has more than two 
young, and that it goes farther north than the Hooping Crane, which latter 
remark, as far as regards the sea-coast, would appear to be confirmed by the 
circumstance of the Hooping Crane not having been seen by any of Captain 
Parry's people. Captain Franklin's party observed both species in lat. GST, 
but neither of them were seen higher on their tine of route, which lay In the 
middle of the continent. 

Both species are edible, and when in good condition, resemble the flesh of 
the swan in taste. 

15. Tringa variabilis. (Meyer,) Dunlin. 

Triog^a variabiUs. 7<nnm. p.SIS. Sufy)lemenHo Parry's First Voyage, -p. <x- Appendix to 

FraviUn't Journey, p. 680. 
Tringa alpina. Oreenl. Sirdt, p. 5S4, No. 9. 

Dunlin (summer). Brituh Zoology, ii. p. 9S. Arctic Zoology, ii. p. 47ff, No. 891. 
Purre (winter). Britith Zoology, ii. p. 94, t. xvi. Art^ Zoology, ii. p. 475, No. 890. 
Seekee-arak-Be«-oo. Eiquimaux. 

These birds breed on Melville Peninsula. Their eg^ are \5\ lines long, and 
11^ lines at their greatest transverse diameter. They have an oil-greeo colour, 
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with very irregular spots of different sizes and shades of Uver-browD, The^ 
spots are c^nflueot at the obtuse end, where they form a large clouded 
blotch. One end of the egg is very much more obtuse than the other. 

16. Trikoa MARiTiMA. [BtMTin.) Purple sond-p^er. 

Tringa maritima. Temm. p. SIS. Greenl. Birds, p. 588, No. 7. Suftplenunt to Parry't 

Fini Voyage, p. cci. 
Trifi^ Btriata. Fawn. GrtBttt. p. 107, No. 73. 

Purple sand-piper, (tringa nlgricana.) Montague, DicUonary and St^ipiemenl. 
Seloinger sand-piper^ Arctic Zoology, ii, p. 480. Britith Zoology, ii. p. SO, No. S. 
Siggee-Aree'&rioo ? Esquimavj:. 

Nine or ten of these birds were shot on the rocks at low-water mark, on 
Winter Island, on the 10th of June. The two specimens received are male 
and female. The bill of the latter measures 16 lines, whilst that of the male 
measures only 13 lines. Mr. Edwards remarked, in examining a number of 
individuals, that the females were the largest, and had longer bills in pro- 
portion. In the recent specimens, the bill was black, with a yellow tint at 
the base. The plumage of tho^e received, corresponds with Temminck's 
description of the summer bird, except that the margins of the dorsal feathers 
exhibit more of the ferruginous colour than of the white, and that the black 
has more of a brown hue than of a violet. 

The eggs of this bird have a pyriform shape, tapering very much towards 
the small end, and being extremely obtuse, almost flattened at the other. 
Their length is 16| lines, and greatest transverse diameter 12 lines. Their 
colour is yellowish'gray, interspersed with small irregular spots of light hair- 
brown, most crowded towards the obtuse end, and rare at the other. Fabri- 
cius describes the eggs welt, and says, they are from four to six in number, 
and deposited in a tuft of soft roots of grass, gathered together without any 
appearance of art. 

17, TarrfQA minuta. (Leialer.) LUUe sandrfiper. 

Trii^ niiuita. Tenm. p. 624. Appendix to FraTtUin'i Jwmey, p. aw. 
• little sand-piper,, tiingi pusilla, (non tamen, Ian.) Montagve, Si^npl. Oraith. Diet, cum 
tabula. 

A SINGLE specimen of this bird, in the aututnn moult, was brooght home, by 
Mr. Edwards. 
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18. Tringa cinerea. (L.) Knot. 

Trii^a cinerea. Temm. p. 687. Greenl. Birds, p. 583. Supplemenl la Parry't First Voyage, 

p. ccL 
Triof^ cinerea, grisea, canutus, islandica, nseTia, australii. Omel. Si/st. p. 673, B89, 881, 

and 679. Sp. 25, 41, 15, S4, 40 and 39. 
Red sand-piper, (No S9S,) ash-colotired, S. (No. 8SS.) Arctic Zoology, ii. p. 478, 474. 
Kiiot. Moniaf/ve, Did. and Supp. 
Knots and aand-pipen. Parrot Narrative Second Voyage, Aug. 29BA,\%i\. p. 841, 4S5, 

446, 402. 

The specimen received, is a male killed in the Duke of York's Bay, on the 
17th of August, and corresponds with TEtmrninck's description of the yearling 
faefore moulting, and with Wilson's figure in Amar. birdt. v. 7, t. 57, f. 2. 

The knots were observed breeding on Melville Peninsula, by Captain 
Lyon, who tells us, that they lay four eggs on a tuft of withered grass, 
without being at the pains of forming any nest. [JVcrraftw, p. 462.) 

19. Phalaropus FLATTRHiNCHus. {Temm.) Flot-hUkd pfiahrope. 

niaUropas platyrluDchuB. Temm. p. 71S. Oreenl. Birdt, No. IS, p. 586. Suppianenl 

lo Parrr^i Firtt V(^ge, col 
Gray phalarope, (No. 412,) Plain-phalarqpe, (No. 416.) ArcHe Zoology, ii. p. 494, 4*5. 
Phalarope. Parry't Nam^ve, Second Voyage, Jwte 18, ISSl. June S9, IS^S. p. 46S. 

The specimen received is a male in full summer plumage, in which state the 
trivial name of red is as applicable to it as to the P. f^perborms, and Latham, 
misled by the colour, has actually described it as the female of the latter. 

The phalaropes swim well and gracefully, and were seen on the present 
voyage upon the sea out of sight of the land. We have oflien noticed them on 
the small lakes, in the interior of America, unwilling to take wing when 
disturbed, and preferring to swim out of the reach of danger. In this 
respect they differ totally from the tringa, with which they were long 
classed. 

They lay four eggs, upon a small tuft of grass. . (Captain I^otis NarraUoe, 
p. 462.) The eggs have an oil-green colour, and are very much covered with 
irregular spots of dark umber-browii. Towards the obtuse end of the egg, 
the spots run into each other, and almost hide the ground colour. 



,y Google 



3dD ACCOUNT OP BIRDS, 

SO. Sterna arctica. (Temm.) Arctic tern. 

Sterna Arctica. Temm. p. 7iS. SupplemejU to Parry's First Voyage, p. ccii. A^periduc to 

Frtmklin't Journey, p. 694 
Sterna binuido. Greenl. Birdi, No. 17, p. 548. 
Black beads. Hearne'a Journey, p. 432 ? 
Tern, Parry"! Narrative, Second Voyage, June 89th, 18S8, p. 254, 866, 288. 

Descr. of a male Id full breedmg plumage, killed od Winter Island on the 24th 
of June, 1822. 

Forehead, crown, and nape, brownish-black ; posterior part of the neck, 
back and wings, pearl-gray, .approaching to light bluish-gray. Tail and tail- 
coverts, white, but the exterior tail-feather on each side has its outer vane 
coloured blackish-gray; there is also a slight tinge of this colour on the 
adjoining feather. The flag feathers are of the same colour with the mantle, ex- 
cept that the first has its outer narrow vane of a blacklsh-gray colour. The 
inner vanes of all the primaries are longitudinally half gray, half white. Their 
tips are entirely gray, approaching to blackish-gray. Most of the secondaries 
are tipped with white. The throat, cheeks, and fore-part of the neck, are 
white. The breast, abdomen, and fljinks, are coloured like the mantle. The 
inner wing covertures, vent, and under surface of the tail, are white. The 
under surfaces, however, of the flag and exterior tail feathers, have more or 
less of a grayish tint. The tail is very much foiked, the exterior feathers 
being much longer than the others, and passing the tip of the folded wing, 
about a quarter of an inch. The bill and feet have a scarlet colour in the 
recent specimen, but acquire more or less of a lake hue in drying. Length 
fifteen inches. Length of the upper mandible measured on the msesial line, 
16| lines. Measured to angle of mouth, two inches. Tarse, seven tines. 
Middle toe with the claw, one inch. 

Afemale, killed on the same day. differed, in having the shade of gray on 
the breast and abdomen a little lighter and approaehing to ash-gray, in the 
dark gray margins extending to three of the outer tail feathers of a side, and 
in the upper mandible being blackish towards the tip. The length of the 
bill in this specimen was fifteen lines, or when measured to the angle of the 
mouth, twenty-one lines. Its tarse was very nearly seven lines. Its total 
length was fully equal to that of the male specimen, or fifteen inches. 

Captain Sabine describes the young ^d^ of the 8th July, in the appendix 
above-quoted. 
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One thirteen inches loag, killed at York Factory on the 28th of August, had 
its forehead white. Grown of the head and upper eyelid black. Back and 
wings bluish-gray, clouded with yellowish-gray. Tips of the flag, and secon- 
dary feathers whitish. Ventral aspect entirely white. Bill and legs orange. 
Wings passing the tail a little. In all other respects like a mature bird. 
Tarse six lines. 

It will appear, upon a review of the above descriptions, that some of the 
characters pointed out by Temminck as distinguishing this species from the 
at hinmdo do not hold good in all cases, namely those which relate to the 
colour of the point of the bill, of the fore part of the neck and throat, and of 
the proportion of white on the belly. The rather smaller bill, shorter tarsus, 
and longer tail, of the si. arcttca, seem to be the only constant differences. 

The ilern^ ardica having been hitherto confounded with the st. hinmdo, 
it is uncertain whether both are inhabitants of Hudson's Bay*. That the 
latter is found in the United States, is evident from the short wings, and 
comparatively long tarse, exhibited in Wilson's 6gure {Am. birds, 7, p. 67, 
t. 60, f. 1,) and from the assurance of TemmiDck, that he has American speci- 
mens which do not differ from the European ones. A tern with a slight 
smoke-gray tinge on the breast, but the rest of the ventral aspect pure white, 
was killed by Captain Franklin's party, near the verge of the Arctic Circle ; 
one the dth of July, whilst hatching upon two eggs. This is the livery of 
the St. hinmdo, but the length of the tarse was unfortunately omitted to be 
noted, so as to decide the matter. 

The Arctic terns were seen in great abundance on the present voyage, and 
were found breeding on Seeowak or Tern Island. The nest, as noted in the 
Narrative (p. 283,) consisted merely of a depression in the sand, and con- 
tained generally two, very rarely three eggs. The colour of the eggs varied, 
even in the same nest. Those brought home are of a pyriform shape, are 
very obtuse at one end, and sharp at the other, and marked with many 
irregular umber-brown spots of different degrees of intensity. Some of the 
eggs had a light yellowish-brown ground colour, others a bluish, or greenishr 
gray. 

"^phese terns, like the common species, are very clamorous when any one 
approaches their nests, and strike furiously within an inch or two of the 
intruder's head. 

* Foum, in Pkil. Trant., Izii., deuribea a tern with « Uil KiU ibanei thqn that of th|« 
It. hirmdo, Brititk Zoology. This cannot be the ft. arOwt. 
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21. Larvs glaucijs. (Btoiid.) Qlaucau guU. 

Lerua glaucus. Temm.p.757. Greenl. Birdt, Ho. 19, p. S4a. SttpplemntiaParnfiFinl 

Vm/age, p. cciii. FaUn. Oraenl. p. 100, No. 61. 
Bntgemeister. lUarlen't SpitA. p. 84, t. L, f, e. 
Glaucous gull. Arctic Zoology, ii. p. 533. 
Iceland gull. Edmorutm in Wemerian Tratu. iv. part l,p, ITS, IBS. Bemck'i BriHA 

Birdt, SvppleinefU pi. 
Now-idioke. Esquimaux, 
haiue glaucus. Parry's Narrative, Second Voyage, Sept. IS. 

There is a young male of this species in the coUection, killed on September 
26th, at the entrance of Lyon's Inlet. 

Length twenty-Qine inches. Wings as long as the tail. Bill two inches 
long above, and three to the angle of the mouth. Length of tarse thirty-two 
tines. Weight a^lbs. 

22. Larus aroentatub. (JiroDn.) Blad-mnged SUvay gall. 

Zitnu ai^entatus. Tevtm. p. 784. Si^ipletiwitt to Pany'^t Fir* Voyage, ^ ociv. Appmdix 

ktFranklin'i Journey, p. 685. 
Silvery gull, (winter.) Arctic Za^gy, iL p. 53S. 
Herring gall, (summer.) Arctic Zoology, ii. p. 597, No. i5S. BriiiA Zoology, ii. p. 181, 

No. 5, t. 23. 
No«-ya. Etquimaux. 
Silvery gull. Parry't Narrative, Second Voyage, p. 61, Sept. 13, 1881, p. »S*. 

A HALE and female, in mature breeding plumage, killed at Winter Island on 
June 29th, 1822, are in the collection. The former measures two feet, and 
has a tarse 2} inches long ; the latter is two incbes shorter, and has a tarse 
2^ long. The wings, in both specimens, pass the tail about an inch ; they 
have the usual black markings on the flag-feathers, and accord in all respects 
with Temminck's description of the breeding plumage, except that he does 
not notice the white colour of the smallest covertures, formii^ a white border 
to the upper part of the wing. 

Of six individuals ejtamined by Mr. Edwards, in June, July, and September, 
the length varied from twenty-three to twenty-five inches, and the length of 
the tarse from twenty-seven to thirty-one lines, averaging twenty-nine lines. 

The silvery guU, (Larus argentatus) Oread. Birds, No. 20, p. 546, brought 
home on the forn^er voyage, lEmd which wants the black mai^ngs on the 
'wings, is considered by Temminck as avariety proper to the polar cOtfOtrieB. 
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A Specimen of it, in the Edinburgh Mnseum, vas brought from Greenland by- 
Captain Scoresby. It is probable that a iiirtber acquaintance with it wjll 
confirm Captain Sabine's opinion, of its being a distinct species. The wings 
are shorter than in the black-winged kind, being only equal with the tail ; a 
close comparisfw d^ecta » slight difference in the form of their bills, and the 
young are said to dijSer in the colours of their plumage. 

23. Laros tridacttlus. (Lath.) KitHwaie. 

Lanis tridactylus. , Temm. p. 77*. Oreenl. Birds, p. $49, Supplement to Parrifs First 
Vot/age, p. ccv. Appendix to FratJdin't Jatimey, p. «»5. 
- Kittiwake, (Na 456) and Tarrock Axotie Zootogy, ii. p. 529, 68S. 
Kut^-gehaf. Mfuien'a Sfitxh. p. 88, t. N, a. 
Kittiwake, (lams rissa.) Parry'* Narrative, Second Voyage, June 7, X821. 

24. Labvs Ro&sii. (Mibi.) Cuneate-tailed guU. 

UndMcribed gnll. Parry's Ifarrative, Second Voyage, p. 449. 

Descr. Head and tail pure white ; the neck above and below, the breast, 
and the inferior parts of the body, are, in the recent bird, deeply tinged 
with peach-blossom red, which disappears some months after the specimea 
is mounted, leaving a pure white. There is a distinct collar of deep 
brownish-black round the middle of the neck, four or five hues broad above 
and narrower below. The back, scapularies, and wings both upper and 
under surfece, have a clear pearl^gray colour (ccTidre-fileuatre pur of Temm.) 
The outer web of the first primary is deep blackish-brown, from its base to 
within 1} inch of its tip. which is of the colour of the rest of the wing, and 
the tips of the scapularies, and of the inner webs of some of the secondaries, 
are whitish. 

The bill is black, sUghtly margined with red at the angle of the mouth. 
It is more slender and smaller than in its congeners. The upper mandible 
is slightly curved and compressed towards the point, and the lower one has 
a corresponding droop at the end, but is otherwise nearly straight, llie 
salient angle beneath is not very evident, and the bill altogether is less strong 
than in other gulls. The nostrils are longitudinal slits, occupying about one 
half of that part of the mandible which is uncovered with feathers. Tbe 
length of the bill measured above is nine lines, and to the angle of the mouth 
fifteen lines. The tarse is thirteen lines long, and rather stout, and with the 
feet is of a vermilion colour. The middle toe, including the claw, is nearly 
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fourteen lines long, the thumb is very distinct, and has a claw neariy a« 
large as that of the outer fore-toe. 

The tail is decidedly cuneate, the central feathers being about five iaches 
long, and the others becoming gradually shorter, as their situation is more 
external. The outermost are above an inch shorter than the central ones. 
The wings surpass the longest tail-feather about one inch. 

The length from the tip of the bill, to the end of the middle tail-feather, is 
about fourteen inches. 

Of the manners of this species we know nothing. Two individuals only 
were seen during the voyage, both killed in the month of June, at AUgnak. 
The first killed by Mr. now Lieutenant Ross, is here described, and 
under a specific name adopted in compliment to his exertions for the 
advancement of ornithology, frequently refei-red to in the Narrative. The 
second one, killed by Mr. Sherer, " differed only in having the exterior 
wing covert of the same blackish colour, with the outer web of the first 
primary*." 

Until further specimens are procured, it would be premature to attempt to 
frame a specific character, but the distingui^iog marks of the one received 
may be thus summed up : Larus [Rosm) capite caud^ue cuneati albis, 
dorso alisque caudam superantibus griseis, pectore abdomineque roseis, 
rostro debiliori nigro, tarso unciali pedibusque miniatis. 

25. Larus Sabinii. (J. Sabine.) Fork-tailed gttll. 

Luiu SaLinii. Tenm. IjOt. cviii. Una. Tmnt. xii. p. 520, t S9. GreerU. Birdt, No. S.f, 

p. 551. Supplement to Parry't Firtl Voyage, p. cct. 
Xema Roesii. Leach in Hott't Voyage to Bq^n'i Bay. 
EikaSt-jaggH^noo. Eiqiatnatix. 
Lanu Sabinii. Parry't Narrative, Second Voyage, p. £54, SOI. 

Mant specimens, male and female, of this bird, were procured in June and 
July. 1622, at Winter Island and Aulitiwick, which correspond minutely with 
the description given by Mr. Sabine in the Lmnean TroJttaciions above 
quoted. Mr. Edwards remarked tiiat, when newly killed, they had all more or 
less of a delicate pink blush on the abdomen. The winter changes of 
plumage which this bird undergoes, are still unknown. A flock of them was 
seen in the end of June, accompanied by the U»tri$ parasiticui, and on the 

* Mr. EmrAEsa' Notes. 
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5th of August, another Bock was seen flying high, as if migrating. Captain 
Sabine, in hononr of whom, as its first discoverer, this bird has been named, 
informs me, that he killed a. pair at Spitzbergen, on his late voyage. This 
decides its claim to be enumerated amongst the European birds. The Spitz- 
bergen specimen is in full summer plumage, and corresponds with the 
description in the Lmnem TraiuacUons quoted above. 

26. Lestris pomarinus. (Temm.) Pomarvie les&is, 
hntra pomarmiu. Temm. p. 70S. Supplement to Parn^t Fird Voyage, p. ceri- 

A MALE specimen, killed at Igloolik on the 27th of June, was received. It 
measures 18| inches in length, or when the long tail-feathers are included 
20J inches, and corresponds with Temminck's description of the old bird, 
except that there are only some slight traces of the collar of brown spots 
on the breast, and that the vent feathers and under tail covertures are uniform 
blackish-brown without spots ; cheeks black. Tarse two inches long. The 
long tail feathers are twisted tovrards their points, so as to have their vanes 
obliquely applied to each other. 

The following particulars respecting a t/oung ftrd of the preceding year, shot 
on the 10th of June, are extracted from Mr. Edwards' notes. Length 18j 
inches, to which 1^ inch is to be added for the excess of the long t^l-feathers. 
Extent 48| inches. Weight twenty-two ounces. Tarse twenty-four lines 
long, of a bluish-gray colour. Toes and webs, black. Nape of the neck, white, 
with a yellowish-brown tinge ; flanks and under tail covertures barred with dark 
brown. The webs of the two middle tail-feathers preserve their breadth to 
their extremities, which are rounded. 

27. Lestbis parasiticus, (how.) Arctic lestris. 
Lertris parasUicuH. Temm. p. 796. Greent. Birds,f. 55!. No. S4. Supplement to Parry's 

First Voyage, p. ccvi. 
Stnu^ager. Marten Spilxb. p. 87, t. Ji, i. 
Catharacta p&raahica. Faun. Grxnl. 103, No. 98. 

Arctic guU.. Bladt-toed gull. ArcUc Zoology, No. 469, p. 6S0, No. 460, p. 631 . 
la-BQ-nak. Etquimaiuc. 
Boatswain. Parry's NarraUBe, Second Viyage, June 29, 18S2, p. 279. 

A malr and female were obtained on the 17th of June, in the Duke of York's 
Bay, agreeing exactly with each other in the colour of their plumage, but 
differing from Temminck's description in the fprehead, crown, and occiput 
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having a dark brownii^-blsck colour; in the neck having the yeUowirii hue of. 
the satne parts ia the /. potnarmus ; and in the purplish-gmy of the under tad 
covertare^ extending forwards past the vent to the poBteriar part of the 
abdomen. The male measured fifteen and the female sixteen inches, the iniA- 
die tail-feathers in both having a further length of 6^ inches. One shot by 
Mr. GrifiBths on the I6tb of June, had the long tail-ieathers, .projecting 6| 
inches farther than the rest. Mr. Edwards has noted a number of individuals 
killed between the ISth and 30th of June, 1822, as having the abdomen 
purplish-gray, with various intermixtures of white. In one instance, the 
white was confined to a few streaks. Captain Franklin's party observed 
these birds hatching in considerable nun]i>ers on the banks of the Copper- 
Mine River, in the beginning of July, and the greater part of (hmn had dark 
abdomens. 

A young bird, taken before it had escaped from, the nest, and etfll covered 
on the head and breast with blackish-gray down, has all the dorsal a^eot 
blackish-brown, with narrow light yellowish-brown margins to the feathenJ. 
The wings and tail ere browniah-black without spots, hut aUghtly tipped with 
light brown. The feathers on the belly are blackish-brown, barred trans- 
versely with dull white. The legs and posterior part of the webs and toes 
are partly of a pale dull yellowish colour. 

The mode by which the Ustris obtains its food on the .sea-coast through 
the labours of the other gulls, is well known; but in the interior of the country, 
it caters for itself, in other and less parasitical ways. 

Anas. 
The arrival of the birds of this genus in the iiir countries, marking the return 
of spring, is an event of great importance to the natives, as it affords them a 
supply of food at a season when the moose and deer hunting is impeded by 
the floods of melting snow. The larger species, or geese, have been princi- 
pally attended to, and are observed to follow determinate routes in their 
progress northward, and to halt regularly at certain stations. Their return in 
autumn is also by passes well known to the natives, but not always in the 
same line with their spring movements. Actuated in the beginning of the 
season by an impulse which hurries them to the breeding stations, they 
remain at their resting-places only long enough to admit of the country to 
. the northward being properly thawed for their reception ; but during these 
rests, which are seldom prolonged beyond eight or ten days, they become 
very fat, although on their first arrival tiiey are always lean. Their move- 
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s to the northward are sometimes premature, and after baring 1^ a 
station, they occasionally return to it for a few days. Such an event i» 
always followed by cold frOBty weather, or severe snow-Btorms. When they 
return in autumn, their migrations being more exclusively regulated by the 
snpplies of food they can obtain, tiieir halt in the marshy districts through 
which the Saskatcbawan, and its continuation. Nelson's Rirer> flows, and on 
the low shores of the southern parts of Hudson's Bay, is more considerable, 
and is. terminated by the freezing of the marshes. This period forms the 
principal goose-hunt of the Creea, who are the only natives that frequent those 
swampy districts. In the bmren-groundg, on the other hand, frequented by 
the Northern Indians, or Chepewyans, the spring goose>hunt is the most 
productive. 

The only geese seen in numbers in the interior of the country, are the 
Canada-goose, (anas Camdenae,) the laughing-goose, (aaas aldyrans,) and the 
snow-goose, (anas hfftrborea.) The distinct notes of these three species are 
well imitated by the Indians, who thus are very successful, in the spring, in 
bringing them within gun-shot. In the autunm the geese do not so readily 
answer the call, and it is necessary that the sportsman should conceal himself, 
and use some dead birds as a decoy. 

The Canada-goose, termed by the Canadian voyagers Vmtardt*, and by 
the Crees nuscah, arrives firet of the three species just mentioned. It breeds 
every where throughout the Hudson's Bay territory, and was observed, in the 
middle of July, on the Copper-Mine River, not &r from its debouchure, 
accompanied by its newly-hatched young. The cry of this species is imitated 
by a nasal repetition of the syllable viook, or as Wilson writes it honi. 

The following table of the arrival of this species in different parallels of 
latitude in the interior of the country, is derived chiefly firom the journals 
kept by the traders. 

Engineer Cantonment. Lat. 41|^ 22nd of February -f;. 

Cumberland House. . „ 54° from the 8th to the 12th of April. 

Athabasca Lake. .„ 59" about the 20th-25tfa of April. 

Slave Lake. „ 61" „ „ lat-6th of May. 

Fort Enterprise. ,. 64" 3(y „ „ 12th-a0tb of May. 

* This is the bustard of Messrs. JerosM and De la Poitries, who have been so much censured by- 
Heamei fbrasserting its existence. See Journey tothe Northern Ocean, p. 417. 

t In LoNfl's Expedition to the Rocky Mountains, the great migration of geese is stated to c<Hn- 
mence at Engineer Cantonment, in lat. 4] 1° on SSd February, and to tenninitte at the latter end of 
Harch. 
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The results of registers for various years kept at Fort Churchill, on Hudson's 
Bay, lat. 59°, give the 27th of April, aud 14th of May, as the earliest and 
latest arrivals of different seasons. Their eggs have been found as early as 
the 15th of May. They collect in the marshes of that neighbourhood in some 
autumns as early as August 16tb, and depart about September 10th, rarely 
continuing untU October 10th, which is considered as a very late fail. 

The other tvro species seen in the interior, arrrive in separate flocks, 
generally about six or eight days after the Canada geese. One of these, 
Uie bmghing-goose, keeps the middle parts of the continent in its migrations, 
and is rarely seen on the coast of Hudson's Bay. Its breeding station is to 
the northward even of the resorts of the snow-goose, and is still unknown to 
Europeans. The note of this bird has some resemblance to the laugh of a 
man, and from this its name has been derived, and not as Wilson {Am, om.) 
supposes, from the grinning appearance of its mandibles. The Indians imitate 
its cry by moving the hand quickly against the lips, whilst they repeat the 
syllable xoah. 

The mow gooae^ in its migration northwards, is seen both in the interior, 
and on the sea-coast, and in numbers exceeding the other two. It forms 
more particularly the subject of the following article. 

The brent goose, {anaa benada) also particularized afterwards, is found only 
on the coast of Hudson's Bay ; and the barnacle, (muu Uucoptia) and the bean-. 
goose, (anas aegetum) the remaining two species of geese known to visit those 
countries, are rarely seen, being accidental visitors. 

The atoam arrive in the fur countries still earlier than the Canada-goose, and 
frequent the eddies under water-falls and other spots of open water, until the 
rivers and lakes break up. They are seen both in the interior and on the sea- 
coast, sometimes in small flocks, but more frequently in pairs. 

Of the smaller birds, or ducks, that constitute the bulk of the genus mag, 
dnere are about twenty-four species known in the Hudson's Bay fur-countries, 
only three of which were seen by our navigators. Two of these three, the eider 
and king ducks, confine.their visits to the sea-coast; but the third, the long 
tailed duck, (tauu gladalis) is seen also abundantly in the interior, on its 
passage norih. 
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28. AsAS HTFE^BOREA. (Gmel.) Snow-gooae. 

Asu hyperborea. Temm- p- 810. 

Ahm niT^a. Fonter, Phil. Trans. \m. p. 418- 

Snotr-gooM. Arctic Zoologi/, p. 540, No. 477. White goose. Hearn^i JowMt/t P- 489. 

W4-w^-oo. or wapow-w^-oo. Cree Indiaat. Kangokh (plur. kang-oot.) Etqidmavx. 

Wavey. Hudson't Bay Traders. 

Anas hyperborea. Parry's Narrative, Second Voyage, June B4iA, 1883, p. 437, 46S. 

White,, except the ten first quill feathers, which are brownish-black, fading at 
the tips into umber-brown. Their shafts all white. Crown of the head, 
slightly tinged with dirty reddish-brown. Irides dark hair-brown. Margin 
and inside of the mouth black. Bill, feet; and orbits, aurora-red. 

The above is a description of this goose, as killed near Fort Enterprise, in 
let. 65°, on its way to the breeding-places. 

A female killed at Igloolik, on June' 28th, and consequently in the height 
of the breeding season, differed, in wanting the brown tinge on the crown: of 
the head, but in having it on the fore-head, cheeks, throat, part of the neck 
underneath,, and very slightly on the middle parts of the abdomen. The 
primary wing covertures are bluish-gray, . with blackish-brown shafts. The 
middle tail-feathers are much worn, and the long scapularies have almost 
entirely lost their vanes, the . naked shafts alone remaining. Length thirty- 
one inches; of tarse three inches; of bill, measured on the mcesial line to the 
feathers of the forehead, two inches three lines ; or when measured to either 
of the angles which recede towards the eye, two inches seven lines ; to the 
angle. of the mouth two inches five lines. 

. The jfwag, until they attain their fourth year, are said to wear a plumage 
so different, that they have been described as a distinct species, under the 
names of 

Apaa cceralescena. Gmet. Syst. i. p. 513. La&. Ind. Om. ii. p. B8tf. 
Blue-winged goose. Jrclic Zoology, ii. p. 647, No. '4T4. lath, Syn. yi. ^ 460. 
Blue-goose. Hemne's Journey, p. 4*1. Font. Phil. Tram. Ixii. 
Cath-catoa wi-wi-oo- Cree Indiaiu. 

If these birds are really, as the most eminent ornithologists of the present 
day suppose them to be, the young of the snow-goose, they keep themselves 
very much apart from their parents, take a different route on their way 
southwards from the breeding-places, and do not return to the very high 

8 A 
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latitudes nntil the fourth year afterwards, when a complete change has been 
operated upon their plumage. According to Heante, they are numerous at 
Albany Fort, in latitude 51% not common at. York Factory in latitude 
57", and seldom seen to the north of Churchill in, latitude. 59°. Captain 
Franklin's party, during their progress though the fur countries, had 
opportunities of seeing ' immense flocks of snow-geese, not only at Cum- 
berland House, in latitude 64°, at Slave Lake, in latitude 60°, and at Fort 
Enterprise, nearly in latitude 65°, performing their migrations during three 
successive springs, but also saw them moulting, and unable to fiy, upon 
the shores of the Arctic Sea, in, the month of August, and again migrating to 
tiie southward, ' in the mmths of September of two successive years, yet 
they were always accompanied by coloured individuals. Heame,. whose 
opportunities of observation embraced many years, says, that the blue>goose 
is often seen leading a flock of white ones. He must be understood, however, 
as is evident irom his previous remarks, to refer principally to .the southern 
parts of Um fur couQtries, where alone the blue geese are common. . . 
' The snow goose breeds on the coasts and islands of the Arctic Sea, and 
arrives in the Hudson's Bay conntries, on its passage thither, a few days later 
iaithe springthan the ^. ctmadeTUu, Its eggs are a little larger than those of -the 
eider duck, of a most.regular ovate shape, one end being a little more obtnse 
than the other, three inches oneline long, and two inches one line across at 
the greatcBt transverse diameter, which is situated rather mure than one-third 
of &e whole length from the obtuse end, and -of a yellowish'white colour. 

The Oree Indian term, tce-tee^w, is an attempt to express the peculiar note 
of this animal, and which the native hunterrs imitate so exactly, that in the 
spring they can often decoy the same flock many times within guiushot 
When-^ the snowi-goose- is much prized as an article of food in tiie fur 
countries, and is considered as more delicate than the Canada-goose. 

By the end of August the moulting and breeding season being finished 
in their Arctic retreats, the snow-geese generally take their flight to 
the southward, with the fitst northerly or north-west gale of wind, which at 
that season is often accompanied with heavy snow. They fly chl^y in the 
night time, and the length of their flight would appear to be regulated, in 
some measure, by the distance to which the storm extends, because a fall of 
snow prevents them from obtaining the berries of the Empetrum nigrum, which 
form a chief article of their food at that season. They were observed by 
CaptBUn Franklin's party in 1821, on the 4th of September, in latitude 66° 30' 
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OQ the b(^m grtwntb, feedit^ in the day-'time on the mar^ns of small lakes, 
andia Budi~ Dontbers as to frhiten the ground for miles together. Their flight 
to -the southward lasted for two or three nights, and was immediately suc- 
ceeded bya-fserere storm; and' the snow which then fell remained on the 
ground for 'the rest of thfe winter. On the preceding year they had passed 
Fort Entelpfirise in latitude 64° 30' on tiie 13th, 14th, and 15th of September. 
In their spring migrations through the interior, they may be stated to reach 
latitude 54° on the 15th of April, latitude 59° on the 26th of April, latitude 
64* on -the 20th of May, and their breeding stations in latitude 69°, by the ^ 
beginning of June. 

29. AnAs BERNiCLA. (L.) Brmt-goote. 

Anas bemicla, Temm. p. SS*. Greenl. Birds, p. 558, No. 45. Supplement to Pam/'t First 
Voyage,txrm. Appendix io FrarJdin't Jovrwy,'^MS. Faun, GtuhU.,'^ 67, No. 41. 
Brent-goose. ArOiQ Zoology, ii. p. 5fil, No. 478. Heame't Journey, p. 440. 
Weetha-may pawew. Cree Indians. Neer-gluk, or Neerlook. Esquimtmx. 
Brent. Parry's Narrative, Second Voyage, p. 804, 485, 448, 46S. (Ncrdlek. QreetUanders.) 

Two varieties of this bird were observed by our voyageurs. The following 
description is taken from a female killed on the 21st June, and consequently 
in the height of the breeding teaaon. It agrees sufBcienUy with'the ordinary 
stitte of the summer plumage of the brent-goose of authors, and is introduced 
here principally to contrast with the variety which follows, and also to show 
the first appearance of moulting, &c. 

Head, neck, greater part of the breast, and primary and secondary wing- 
feathers brownish-black. The black terminates in an even line, which sur- 
rounds the upper part of the shoulders and breast, on a level with the more 
anterior part of the folded wing. The black on the ventral aspect of the 
neck is a little tarnished, by the very narrow margins of most of the 
feathers being of a grayish-black colour, and an irregular spot is formed 
on each side of Uie neck, by a few feathers tipped with white. The back, 
scapularies, and wing covertures, are of a colour intermediate .between 
light liver-brown and clove-brown, each feather being surrounded by a 
margin of yellowish-gray. Towards the root of the tail, however, the colour 
is nearly uniform, their being no gray-margins. The tail covertures, which 
usually form a white band across its root, have dropped out, and the tail 
feathers themselves have entirely lost their ranes. There is a large white 
patch, however, running up from the vent, om each side of the rump, which 
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is visible from above. The feathers of the abdomen ar« yeUctwish-gray, 
fading at their margins into yellowish white*; on the flanks there are: alterftate 
tiaosverse bars of bluish-gray,' and tarnished white, the latter-colour occupj*- 
iog the margins of the feathers. The vent feathers are white,!and the linings 
of the wings clove-brown. The under tail covertures have fallen out. - Bill 
and feet black. Length of bill, measured along the ridge, 14 lines. Tarse 
28 lines. Middle toe and claw 26 lines. Total length from end of the bill 
to the -tip of the tail, 23^ inches. 

Captain Sabine, who observed the brent-geese breeding in great numbers 
on the islands of the Polar Sea, remarks, in the supplement cited above, that 
the colours of the male are more vivid, in the height of the season, than those 
of the female, but makes no mention of any other diCTerence in the plumage, 
so that the bird referred to in the following description is to be considered 
as a variety, and not as the male in his ordinary breeding-dress, notwithstand- 
ing the opinion of the Esquimaux to the contrary. — {Narrative, p. 435.) 

Anab BEBNICLA. Varietos, 0. 

Bernocle-geeae. Parnfs Narrative, p. 485. Neerlook, (male.) Eiquimaux. 

A KtDNET-sbaped white patch (like that of the A. canadaisis) occupies the 
throat and cheeks, and extends upwards behind the eyes. The under eye-lid 
is whitish, but there is a narrow black line betwixt it and the white patch 
just mentioned. There are also a few small white feathers above, and rather 
before, the eye. The rest of the head and neck are velvet black. This 
black colour does not encroach upon the breast, and as in the female above 
described, but ceases about four inches from the nearest part of the folded 
wing, or just where the neck begins to swell out. There is no white patch 
on the sides of the neck. The general arrangement and tints of colour on 
the dorsal aspect are similar to ' what is mentioned in the description of the 
preceding specimen, but the yellowish gray colour occupies a broader por- 
tion of the margins of the scapularies and wing-coverts. The tips of the 
flag and secondary feathers are much faded, and the vanes of the latter are 
considerably worn. The tail feathers are not worn as in the female, and have 
a brownish-black colour with faded extremities. A single row of white 
covertures form a white band across its root; the shoulders are coloured like 

* This agreei well with Fabricius'sdeflCTiptton ia Faun. Orami., but differs from TMnminck's. 
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the back. The breast is yellowish-white. The abdomen and flanks hare 
the same colours as the female above-mentioned, but they are a little 
lighter, and the white about the vent is more extended. Length 26 inches. 

This bird differs from the usual state of the A. bermcla, in having the white 
patch on the throat and cheeks, in wanting the white mark on the neck, in the 
base of the neck being coloured superiorly like the back, and in the whole 
breast being whitish. The ridge of the upper mandible is a- little flatter, 
broader, and about two lines longer, than in the female .i. bemkla. 

Hie plumage bears; no resemblance- to that of the.ji./ffucopm; there is none; 
of the bright ash-gray,;which is to be observed on.the:dorsal feathers of the, 
huter, succeeded by black, bands, and these again by light-coloured tips. The, 
bilUs^aUo larger than that of the A. leucopsis. 

, The specimen here, commented upon was killed, .withseveral. others :pre- 
cisely similar, out ^ of a flock on the 1 9th of: June, j Another was killed on the, 
9th of July, differing'Only.in the, colours -being in general darker, and the, 
plumage more worn. These were all males.. The JBsquimaux.consider .them 
as the males of the A. bemkla, which during the; breeding ..season keep in- 
separate flocks. The specimens brought home .have, the. ajq)earance of full, 
plumaged'birds, and difier much from, the young, of the. 4. bermcla,, zb. de-. 
scribed by Temminck ; that it is not the common plumage of the male in 
the breeding se^on,..we have the. authority of .Captain, Sabine above re- 
ferred to. 

. The brent-goose breeds,: according to. Fabricius, in .the most remote 
islands of Greenland. .- Barentz found, them in vast numbers on the coast of, 
Spitzbergen, sitting on their nests. Heame. states. them- to visit Hudson's 
Bay in prodigious flocks,. on. their. route to the.. south wjard, from their breeding 
quarters on the Arctic Sea, and he remarks that'they always follow the line, 
of coast. They are not seen in the interior, and their route in the spriag 
be says is unknown. Their nests were not seen on the present voyage. On 
August the llth, they were seen in large flocks, and it is probable that they 
were preparing thus early for their migration to the southward. Hearne says 
that they arrive at Churchill late in August. 
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30. Anas ctgnus. (Lt) Wild Suwt. 

Anas cygnus- Tetntn. p. S2S. Stepplemeni lo Parry's First Voyage, p. ccvii. A^tettdix to 

Frankhn'i Journey, p. «97. 
Whistling HWan. ^rcfi'c Zw/o^, p. 544, No. 460: " . ■■■■;■ i ■ ■ 

Wawpee-shew. Cree Indiaju. Kagoos, NorAam Indiant. KS-gnke, or Koob^y^f 

Etqidtnata. 
Svan. Parrv's Narrative, Second Voyage, p. 236, S40, S4S. 

SiTAiNs were obserred^by Captain Parry to arrire in latitade 9&* on tbe 31st 
of May, and were seen flying to tbe southward, as if ' minting, on theBthof 
September. A nest containing eggs was found on the 9tb of June, '1833, and 
is described in the Narrative. The specimen brought home is a female, and 
was killed at Igloolik on the 19th of June, 1823. At this season, the reddish 
or yellowish tinge is, as Captain Sabine observes in the Appendix abov^ 
cited; not confined to the head. In- the specimen at present Tmder notice, the 
crown of the head, nape, and' superior parts of the neck, are deeply tinged 
with reddish-oraDg*, and there is a very slight tint of the same colour spread 
over the whole abdomen. The colour is confined to the tips of the feathers, 
and even on the crown of the head, where it is deepest, allows much white to 
appear. 

Hearne mentions, that there are two varieties of swan known at Hudson's 
Bay, distinguished from each other only by size, the one weighing upwards 
of thirty pounds, and the other from- eighteen to twenty. Mr. Lawson is 
quoted in Arctic Zoology, for the Carolina appellation of Trumpeter to the 
former, and of Hooper to the latter. 

The swan becomes fat' soon after its arrival in the fiir countries, and is then 
much prized as an article of food. 

31. Anas Mollissiha. (L.) Elder Duc&l 

Anas molliGsima. Temm, p. S4S. Greenl. Birdt, p- BSi. Supplement lo Parry't Firtt 

Voyage, p. ccviii. Fauna Grant, p. 6S, No. 42. 
Eider-duck. Arctic Zoology, ii. p. £53, No. i30. Dunter goose. Hearne't Journey, p. 44S. 
Eider-duck. Parries Narrative, Second Voyage, Sept. IS, 1S21, p. 254, 2S5, 2SS, SS7. 

In the specimen brought home, which was killed on June 14 at Winter Island, 
the siskin-green colour does not extend to the cheeks, nor crown of the head, 
as mentioned by Temminck, but is confined to the occiput and adjoining 
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part of the neck, agreeing with the description given by Pennafit, in British 
Zoology, p. 246. 

The tertiary wing feathers are white, and curre outwards over the prima- 
riea. The primaiiea themaeheB ve iblacldahrbrown, fading at the extremities 
into clove-brown.. Their, immediate covertures are brownish^black. In a 
specimen killed otu the 5th June* Mr. Edwards remarked the white of the 
scapolafies to. be tinged with greenish-yello v, . . 

The female' killed, on I June 'iA agrees with Temminck's description, and 
alse -witk f euHnti's, in BrAirA Zotdoggf, which is moce minute in some pMts. 
The white ijjfa to the secondary wingrfeathers, and larger covertures .whi«h 
IwTfrbeeai'desoihed as forming two white bands across the wings., are small 
and not visible when the wings axe closed. . 

. £ider-ducks were observed breeding in Tern Island in July, when there 
were most ganerallytwoi rarely three: eggSiin one nest, (pi. 283.) TJieyare 
stated. by authors to4ay five or six eggB;;the eggs vary in shape, someibeing 
e»ctly elliptical^ others' ovate, with a considerable disp][X)portion ia the 
obtuseness of the. ends. Their - length is three inches, and the greatcit 
tramTerse diameter two. 

■The Eider-ducks are sea-birds, being never seen in the interior. They 
arrive in the quarters visited by our navigators in the end of May, and were 
observed to be very tame, seldom taking the alarm until warned by their 
nose «aspiciQus companions, the -long-tailed dudu. It would appear from 
this, that they do not migcate in winter, to countijes where they are habla.to 
bfr disturbed by man, but. merely retire; to sea in search of open water. 
Fabrwius says, that they renuun in Geeenland aU the year, collecting' in 
flocks'in the winter tim&i They are not seen farther south in Hudson's Bay 
than Churchill River, in latitude.59". 

32. Anas spectabilis. (L.) King-Duct. 

Anas apectabiliu. Temminck, p. 851. Greeni, Birds, 558. Statement to Pam/'t First 

Voyage, p. ccvii. Faun. Grecnl. p. 6S, No. 99. 
King-duck. Arctic Zoology, a. p. £54, No. 4S1. 
King-duck. Parrot Narrative, Second Voyage,-^. S37, 254,431,485, 454,401. 

The male specimen received, was killed on the 2d of June, and corresponds 
pretty exactly with M, Temminck's description, but we are eoat^ed to add, 
from the inspection of a beautiful drawing by Captain Lyon, conjoined with 
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Mr. Edwards* notes, some particulars respecting the cotonrs of parts that are 
apt to fade in drying. 

The fleshy sides of the compressed ^bbosity at the base of the bill have 
a Dutch-orange colour. The bill itself is vermilion red, and its lai^ nail is 
nearly flesh-coloured, with a horay traoslucency;' The inferior mandible has 
a narrow orange-coloured margin next the feathers^ The cheefcs are pistachio-. 
green, which is separated from the bright bluish-gray of the head- and bape, 
by a white line that is contiaued oTeT-the.eye, until it joins the.black which 
surrounds the' bill. Both eyelids are black, but this colour is broadest on the 
under one. The breast is'cream-yellow, deepening in the old specimens into 
ochre-yellow.- The posterior part!of the back, the wings, tail, and belly, have 
a blackish-brown colour, which deepens on the curved tertiaries into brownish 
or pitch-black; ' The shafls' of the .tertiaries have a peculiar shining umber- 
brown colour. The patch of white on the wings is intermixed with a few 
brownish-black feathers, and one or two of the secondaries are tipped with 
white. The scapularies' have a fine wiry appearance, and the legs an ochre- 
yellow colour.' In other respects,, the specimen and drawing correspond 
exactly with Temminck's description of the old male. The length of a 
□umber of individuals measured by Mr.' Edwards, varied from 22 to 23| 
inches.' 

The female king and eider-ducks, resemble each other so exactly in plumage, 
that one description suffices for both; the only difference being, as Fabricius 
and Captain Sabine have pointed out, in' the compressed base of the bill. 
The posterior soft plates, or prolongations of the upper mandible of the former,' 
have nearly a vertical position, but in the latter they are more horizontal, like 
the depressed plates of the male of the same species. The specimen of the 
female king-duck received, is unusually large, being 24J inches long, yet its 
bill is two lines shorter than that of an eider-duck only 22 inches long; other 
females, however, measured by Mr. Edwards were only 22 inches long. 

A young male, shot on September 8th, had the head and neck dusky yellow- 
ish-gray, crowded with blackish-brown spots. Back, scapularies, and wii^ 
covertures, brownish-black, each feather bordered with dark yellowish-brown. 
Tail, grayish-black, with slight brown tips ; one or two of the primary wing 
covertures have minute white tips. The primary wing feathers are uniform 
brownish-black, but the secondaries and tertiaries have some browmsh 
margins. The breast has a general yellowish-brown colour, spotted, and 
jnferiorly barred transversely with brownish-black. The black predominates 
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on the abdomen, but it ia so minutely and intimately intermixed with the 
yellowish-brown, that it assumes, when viewed at a little distance, an uniform 
dusky cloTe-brown colour ; on the flanks and under tail covertures, the black 
and brown are in alternate and more distjnct bars. The linings of the wings 
-are shining pearl-gray. The posterior prolongations of the bill resemble 
those of the female. Length 22 inches. 

King-ducks were numerous in the quarters visited by Captain Parry, and 
upwards of 600 were killed by a party sent to Alagnak for the purpose. Like 
the eider, these birds obtain their livelihood entirely in the sea, and therefore 
do not visit the lakes of the interior ; nor are they seen &rther south on the 
shores of Hudson's Bay, than lat. 59°. Perhaps they never migrate farther 
from their breeding quarters in the north, than to permanent open water. 
They arrived at the winter quarters of 1821 in lat 66°, on the 31st of May. 
1822, along with the other summer birds, but at IglooUk, where the open 
water was perhaps more favourable, they made their appearance on the 16th 
of April before the other birds. 

The eggs vary in form, from oval to more or less ovate. They are 30 or 32 
lines long, and 21 lines at the greatest transverse diameter. Their colour is 
asparagus-green, with a slight tinge of yellowish gray. 

33. Anas GLACiALie. {L.) Long-tailed Dud. 

Anas glacialia. Temm. p. 8S0. Greeni. Birds, 6SS. SuppUment to Parry'i Fint Voyage, 

p. ccviii. 
Anas hyemalis. Famt. GrarU. p. 71, No. 45. 

Long-tailed duck. ArcUc Zoolo^, ii. p. £66, No. 501. Hearne'i Journey, p. 447. 
Csccawee. FraiMin't Journey, p. 8S8. Al-dig^ee-£riov. Stqutrnavx. 
Auaa glacialis and long-tailed duck. Narrative, Parry's Second Voyage, Sept. 7, Oct. 4, 

1821, p. S37, 2S4,, SIS, 431, 437. 

The long-tailed Duck is one of the most clamorous of the tribe, and is cele- 
brated in the songs of the Canadian voyagers, by the name of caccateee. Its 
arrival in spring could not be overlooked by the American poets in descrip- 
tioas of that season. 

Considerable varieties of plumage are observed amongst the males of this 
apedes during the breeding season, probably depending on age. 

One killed at Winter Island on the 1st of June, had the cheek and side of 
the bead, from the bill to the middle of the orbit, dull ash-gray. A black 
band runs in the msesial line from the bill to the crown, separating the gray 
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patches OD each: side ^m one anotlier. The eye is placed in a spot of pwre 
white, which runs badkwards in a tapermg manner for an inch. The re$tQf 
the head, neck,' back and central tail feathers, iiave a shining brownish-black 
colour. The wiogs are blackish^farown; the outer vanea of the secondaries 
fading into umber brown. The scapularies, and the broad band across the 
base of the neck above, have the feathers edged with oiange-farown (niM 
colour.) the black central part i^ each feather having a rhomboidal shdpe. 
The exterior tail feathers are tot^ white, and the three succeeding ones 
on each side have Uteir outer vanes white. On each side of the rump thetc 
is a large patch of pure white, continuous with the ^hite of the abdomen. 
The under parts of the neck, breast, and auterior part «£ the abdomen haVe 
an unspotted U^dkish-fatown ccJour. The rest of the abdomen, and the 
under tail coverts, are pure white. ' The flanks Covered by the wings ire 
pearl-grey, and the linings of the wing» a*e cloWJ-'brownj f^ibg on thei flag 
feathers into hair-brown without spcjts. ' 

Another bird was killed on the 25th of Junei precisely similar to the above, 
except that the grey patches on &e fioe were brighter, and jnet on.thefi>re- 
head. This state of the plumage, With the addition of a few white fathers 
' on the nape, and a little whitish botdering to the scapularies, (observed in 
some instances by Mr. Edwards,) is that which is considered by Captain 
Sabine, in his memoir on the Greenland turds, to be the full breeding plumage. 

Mr. Edwards, however, took full descriptions of a considerable number 
killed between the 1st and 25th of June, and the most of them approached 
more nearly to the description given by Temminck of the old malie in his 
winter dress. 

"They had all a dark silky chestnut-brswti patch on each side of the 
neck; a greater or smaller Intermixthifie of white in the black stripe from the 
bill to the crown ; the crown and nape sometimes entirely white, sometimes 
with an aidmixture 6( black ; th6 bord»s t^' the seapularies witlk fltore or less 
white ; a broad white cbllar round the loWcff 'part 'ctf'the beck; in sdme indivi- 
doals the feathers composing this tioHayitreTetip^'' with black or brown; 
below the white collar there was in some instances a narrow banct of' white 
feathers on the breast; and some had the' upper tail cdverts partly white. The 
colour of the' transverse nliddle band' of the bill varied fr<»iK rosd-ted to 
violet*." ■ , , 

The usual length o^ the fulf-g^oWn birds killed oti this voyage, was'fram 

~ * Ifextracted from Mb-. Edwibds's notes. 
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21 to 23 incJieA, or excluding the long tail feathers about 17 inches. Bill 
measured On tbe.duesial line, 11 tines, or tp the angle of the mouth 17 lines. 
Length of tardus 15 or 16 lines. Middle toe. and claw 26 lines. 
:. The loag-tailed Duck feeds principally on the sea; they pass over the in- 
t«rio); of the :COntiQent, however) in their migrations,, occasionally lighting 
upfMoitbe ^ters and lakes to feed upon insects. In 1821, they passed Fort 
Knterprise in latitude 64° 30" on their way to the shores of the Arctic sea, in 
small numbers, On th^ 24tb and 2&th of May. They made their first appear- 
ance at Captain Parry's spring quarters, in 1822, on June 1st, and in 1823 on 
Hay 2lBt. They were observed collected into large flocks and moulting in 
the middle of August, and they did not migrate from Winter Island before 
October 4th. It would appear that as long as they have sufiScient open water 
and food they do not migrate. Fabricius says that they remain in Green- 
land the whole year, and the same thing is stated by Latham, with regard to 
Hudson's Bay. 

Shape of the eggs ovate approaching to oval, with both ends rather obtuse. 
Colour betwixt greenish-white, and greenish-gray ; 25 or 26 lines long, and 
18 at the greatest transverse diameter. 

34. CoLYMBua.GLAClAUS. (L.) Qreol Nortkem Diver. 
Cdymbiu glaciolis. Tenon, p. 910. Appendi-c to Franklin'j Jovmey, p. 703. Faun. 

Grant, f. 07,No. 6«. , 

Northern Diver, (mature.) No. 439. Immer. (young.) No. 440. Arctic Zoology, p. 518- 

Heam^i Journey, p. 429. BritiA Zoology, p. leS, No. 1 aud 167, No. S. t. 80. 

f. 2 and 1. 
Oalkyeh. Copper Indians. Kaglooleek. Eiquimaux. Toodleek. Oteeniandert. 

These birds are numerous in the northern parts of the American continent. 
They arrive in the fiir eountries about the ?nd of May, and retire to the south 
in October. They were frequently seen by Captain Franklin's party during 
their voyage on the Arctic sea, and Captain Parry received some of their 
skins from the Esquimaux who visited him. They breed on the shores of 
uaall lakfs, laying two eggs at a time. Their cry is loud, has a peculiarly 
hollow and melancholy tone, and when often repeated is said to portend rain. 
The Canadian voyagers never fail to make a loud hooting noise when, this bird 
passes, for the purpose of rendering it, as they say, foolish. It is certain that 
it is thus frequently induced to fly in circles round the canoe, and often 
attracted within gun-shot. In water, they £ire tratchflil, and dive so instap- 
taneously, that it is. difficult to shoot them. They take wing, however, with 
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difficulty, aldioagh they fly well, and this circumstaoce enables the hunter to 
destroy great numbers of them in the spring. They alMveia that season 
when the ice of the lakes continues entire, except, perhaps, a small basin oi 
open water where a rimlet happens to flow in, or where the discharge of the 
lake takes place. When the birds are observed to alight in these places, the* 
hunter runs to the margin of the ice, they instantly dire, but are obliged after^ 
a time to come to the surface to breathe, when he has an opportunity of 
shooting them. In this way, upwards of twenty were killed at Port Enter- 
prise in the spring of 1821, in a piece of water only a few yards square. In 
the summer and autumn, they are often caught in nets set for fish. The flesh 
of the northern direr is tough, and is eaten only through necessity. 

33, .CoLYMBus ABCTicus. (L.) Block-tkroated Diver. 

ColymbuH articus. Temm. p. 913. 

Black-throated diver. Ardtc Zoology, v.. p. 520, No. 444. BriHA Zcn^ogy, ii. p. 170, 

No. S. t. 30, f. 8. Heame's Journey, p. 430, 
Black-throated diver. Parn/'t Narrative, Second Voyage, Aug. 17, 1891, p. Sfl£, 43fi. 

These birds were in considerable numbers in the quarters visited by Captain 
Parry. The length of those shot in the end of June, was noted to vary from 
25 to 27 inches, and their weight from 4J to 5| lbs. The specimen received 
was killed on the 28th of June, and is in mature plumage. 

The skins of this bird, in common with those of the other species of the 
genus, are used by the Indians to form caps or bags for holding their smoking 
materials, and by the Esquimaux are formed into caps, jackets, and trowsers. 

36. CoLVMBus SEPTENTRiONALiB. (Jj.) ReMkroatedDiDer. 

Colymbus septan trioualis. Tenon, p. 916. Greenl. Birdi, No. 16, p. 1£2. SupplemeiU t9 

Parrot Firtt Voyage, p. ccix. Appendix to FrankUn't Journey, p. 703. Faun, 

Gnenl. p. 94. No, 68. 
Red-throated diver. ArOic Zoology, ii. p. 6S0, No. 448. BnUA Zoology, ii. p. 1<9, t. 90, 

i. \. Hearne't Journey, p. 4S0. 
Btripeddriveraodflpeckled direr, (young). Arctic Zoolo^, a. f. fil9. No. 442, and No, 441. 
Red-throated diver, and Col. Septentrionolis. Parry't Narratae, Second Voyage, Sept. IS, 

1881, p. 854, 435, 437. 

These ImkIb were found^breeding by Captain Parry. The eggs, which are two 
in number, vary in size and form, being sometioies elliptical, sometimes a 
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tittle ovate, and in leng:th from 34 to 36 lines, and transverse diameter 20 or 
21 lines. 



37. Uria Brunnichu. (E. Sabine.) Briinnich's OuUlemot. 

DriA brunniclut. Tentm. p. 9Si. Oreent. Bifdt, f- ^^> No. 14. Suppiamenl to Parrot 

Fint Voyage, p. cciz. 
Colymbnt triole. Parrot Sarrative, Second Voyage, Sept. 13, 1821. 

A MALE specimen, obtained in June, corresponds exactly with Temminck's 
description, and a female killed on the 4th of August differed merely in 
having the flag and tail-feathers faded into clove-brown, and appearing as if 
worn, and in some very minute white markings on the throat. 



38. Uria obylle. (Lath.) Blaci Quillemot. 

Uria grylle. Temm. p. 98fi. Fauna Gnml. p. BB, No. 60. Oreent. Birds, p. S40, No. U. 

Supplement to Parry't First Voyage, p. ccix. 
Black ^illemot. Arctic Zoology, ii. p. 516, No. 457. Bntitli Zoobgy, ii. p. 18S, No. ii 

t. SS, f. S, (young.) Heartie't Journey, p. 4S8. 
Spotted Oreenland dove, Etho. t. SO. . Pigeon-diver. Martm't Spitib. 79, t. ab. L. f. 6. 
Dovekie. Parry'i Narraiive, Second Voyage, June 7, Ii, Aug. 28, 1881, p. 136, ISS, 139. 

March 2i, 18E8, p. 241, 413. 

Thrbe birds were numerous on the coast of Melville peninsula, and were the 
only species of water-fowl that remained there during the winter. They were 
seen during that season, swimming in a piece of open water near the ships, 
and their absences were merely, for short periods. Aa the winter advanced, 
they were observed to assume much more white on the plumage than has 
been described by authors. 

A male bird killed on the 22d of July off Tern Island, is in the velvet-black 
breeding plumage, the only indication of change being a single white feather 
on the abdomen, and the tips of the scapularies, tail, and the whole wing 
feathers except the white mirror, having faded into broccoli-bFown and 
appearing worn. The secondary coverts were slightly tipped with white, and 
\hs bases of the inner vanes of the flag-feathers, and the whole linings of the 
wings, were pure white. The length of the specimen from the end of the IhU 
to the claws, is 14| inches. 

A female, killed eight days later, had the wings and tail of the same colour 
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with the last, aad the black plumage both above and below every wiiere tismly 
interspersed with white feathers ; a state which is described by TemraMMk, as 
occurring at th^ commencement of the moulting season. 

The most perfect winier plumage was as follows : 

Head, neck, whole ventral aspect, rump, and mirror of the wings, unspotted 
white. A small cresceotic blaok spot before the eye* having its horns turned 
backwards. The back is variegated with black and white, but the latter 
colour occup3ring the tips of the feathers, when the fJumage is smooth, nearly 
conceals the black. The scapulanes form an oblong patch of pure \vbite, 
terminated at the lower end by deep black, which unites with the black of the 
wing. The smallest wing , covertures, the Bag- feathers, their immediate 
covertures, the secondaries, tertiaries, and tail feathers, are velvet black. 
The white mirror is formed by the middle wing covertures ; the tips of the 
long wing covertures and of some of the secondaries are white, forming a 
narrow transverse band. 

The linings of the wings are pure white, and the upper halves of the inner 
vanes of the flag-feathers are also white. In this perfect winter dress, then, 
the whole bird may be said to be white, except the- tail, the flag-feathei?, and 
a band surrounding the mirror of the wing, into the formation of which the 
black tips of the long scapularies enter. When the plumage of the back is 
ruffled, the black bases of the feathers also contribute to produce a further 
variety of appearance. Legs, bright scarlet. 

A sjpecimen killed on the 25th of March, had some black mottling on the 
mirror of the. wing, many of the black bases of the feathers of the back visible, 
and some very slight margins to the feathers on the belly; but in other 
respects the plumage was the same as that of the winter bird above described, 
and the legs also exhibited the bright scarlet colour. ' 

The individuals killed were about 14 inches long to the end of the taU, and 
15 or 15| from the point of the bill to the claws, when the leg was stretched 
out. The length of the tarse was 13 or 13 lines, and the weight, 12: or 13 
ounces. 

The speckled white and black birds of this species observed in the. Shetland 
Islands, are supposed to be the young only, lefl behind ; and that liie whole 
migrate. (Montague, Supp.) We are unable to decide, whether, the same 
explanation would be correct, if applied to the bitds seen by Captain Pany, 
or whether the very great proportion of white in the plumage is thd propa 
livery of the mature birds of the species, when they^ winter in high iwiilwm 
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latitudes. The dimensioDs and appearance of the specimeDS brought home, 
and their bright scariet legs, would seem to point them out as full grown. 



The thirty-eight species of birds above noticed, were all that were procured 
by our navigators after entering Hudson's Straits. The proceUaria puffimu, 
(Shearwater or Cape-hens,) p. gladalia, (fulmar petrels,) and uria tdU, (little 
awks or rotges,) were observed before, and for some time after, passing Cape 
Farewell in Greenland, but not having been seen on the coast of America, it 
was judged advisable to omit them in this list. 
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No. IV. 
BOTANICAL APPENDIX, 

PROFESSOR HOOKER. 

The task of prepariog a Catalogue of the Plants collected during Captain 
Parry's second Voyage for tbe discovery of a North- West Passage from the 
Atlantic into the Pacific Oceans, is rendered comparatively easy by the 
knowledge derived from the Floras of the neighbouring regions. These have 
been published by Mr. Brown, in Ross* Voyage, and in the first of Captain 
Parry's expeditions ; by the same gentleman in an Enumeration of the Plants 
gathered in Spitzbergen by Mr. Scoreaby ; by Dr. Richardson in his Botanical 
Appendix to Captain Franklin's Journal ; and by Mr. Greville in his list of 
the plants found by Mr. Jameson on the West Coast of Greenland : to which 
I may be permitted to add a small catalogue, which I drew up for Captain 
Scoresby, of the vegetable productions which he had collected on the East 
Coast of West Greenland, and which was published in his account of that 
voyage. Tbe excellent Floras of Denmark, Norway, Lapland, and Siberia, 
likewise, contain many plants which are common to the arctic or subarctic 
parts of America. 

When the extent of the present collection is considered, a greater accession 
of new species might perhaps have been anticipated than appears in its ecu* 
meration. Few of them can actually be termed novelties ; although there are 
several which were discovered only for the first time during the former 
Voyage, or in Captain Franklin's researches in Arctic America. The situation 
of the countries which the expeditions embraced ; Melville Island being to 
tbe North, and that portion of the continent of America bordering on the Arctic 
Sea to the South, of the regions last visited by Captain Parry, diminishes the. 
probability of many new plants existing to reward the exertions of those whot 
investigated the intenpaediate country. 

In point of the number of its species, this collection very considerably 
exceeds that of either of the foregoing Voyages ; a circumstance that may be 
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attributed, partly to the more southera latitudes in which the plants were 
found, and partly to the length of time spent in those countries ; bo that, as 
a specimen of the Botanical production^ of a region extending from between 
latitude 62° to 70" North, and longitude 65" to 88° West, I conceive that it 
may be considered tolerably complete. The variety of Cryptogamia is par- 
ticularly great ; and the ivhble ftr^ in that a Jmi^l>le state ot preservation as to 
reflect the highest credit on the skill and patience of the gentlemen employed 
in the gathering and drying of them. 

The principal herbarium, from which the following notes were made, was 
sent to me by Captain Parry, and a more beautiful set of specimens I never 
saw. While engaged iii preparing my observations on them, Mt. EdvVatds 
allowed me the Ifree use of his ample collection, in whl^h I had tbe good 
fortune to find many species not in Captain I^arrf^s herbarium ; and that 
gentleman was further kind enough to permit ihe to inspect his Melville tslaQd 
plants, which were of considerable advanUgie in enabling me to verify taany 
of Mr. Brown's new species. Two other small collections, one made during 
the present, the otKer during the foirmer of Captain Pftrry's Voyj^es, and 
which are deposited in the Hunterian Museum in the University of Glasgow, 
were also of some service. 

To my excellent friend. Dr. Kichardsou, my warmest thanks are diie \ not 
only for the gift of a very full collection of plants made during his North 
American travels, which were of most essential use to me ; but also for his 
kindness in affording me extracts from his notes On the vegetables found on 
the shores of the Arctic 'Sea, which were gathered at a distance hot greater 
than three hundred miles from the most western point visited by Captain 
Parry. The plants, themselves, Dr. Richardson had the misfortune to lose. 

The interesting botanical collections made by Captain Sabine on the East 
Coast of West Greenland, at Spitzbergen, and the North Cape, were put 
into my hands by his brother, Joseph Sabine, Esq., during the period that I 
was engaged in the present undertaking, with the 'view to my drawing up an 
account of them ; and they have enabled me to make some observations on the 
geographical extent of certain plants, which, however, are more fully detailed 
in my catalogue of Captain Sabine's disto'yeries. 

It may not be amiss to notice here the extreme difficulty which attends the 
determination of what ought, and what ought not, to be considered as good 
■species among Arctic plants. Vegetables of our dvra more southern latitudes, 
often assuqie in those frigid'regions an' aspect quite different from what wie are 



,y Google 



•ccuatomed to qee ihtm wear; aftd wUch, wittuwt E^erriDg to a very eftei^- 
give series of specimens, might well be supposed to affoijd decided marks of 
specific distinctioQ. Mr. Brown seems to be fuMy aware of this, and he 
speaks with cautioo of the identity of several of his new species. In more 
than one instance, after having drawn out a description of a supposed new 
kidividHal, I have found cause to-alter.my opinivnAoncenuag it, and finaUy to 
consider it only as a variety of a well known kind ; nor shall i be sorprised 
if future observations would shew that my Saxifraga ptarOagir^oUa must be 
ttoited to S. nkaiu, and my C&ryatmtiumum grand^lorwn to C. modorftm; 
thougb at first sight nothing can appear more distinct. 

From Captain Parry's Herbarium, I have made, at that gentleman's request, 
an ample collection of specimens, which is deposited in the British Mus^m, 
and anothtt which is placed in the Museum of the Uniyefsity<off|dinbui^. 



DICOTYLEODONES. 

I. RANUNCULACEfi. 
1. Ramuncdlos. 



1. RanoDculus mvalit. Br. in Parry's 1st Voyage. App. p. cdxiv. Linn. Pi. Lapp. «d. 
Sm. p. 195. t. 3. f. 2. WaU. L^pp. p. 156. t. 8. f . 3. Hooker Icel. Tour. App. p. 327 . 
GreT. PI. W. C. of Greenl.* p. 430. Pi. Dan. t. 1699. 

a. PoUis radic&libus renifMinibus alte lobatjs, lobo medio caneato-obovato bail an- 
gustiore. Br. 

R. mvalit. De Cand. 8yBt. V^. t. 1. p. 2^. (ezd. cit. ad.-8w. in Act. HoUn. p..{lf7. 
quee R. py{;tntenB, et syn. Mert«na Spitzb. od rar. ^. pertinente ; jid. Br,) 

$. Poliis radic^ibuB baai cuneatis viz ad medium lobatis, lobo medio semiovato baai 
latiore, petalis obcordato-obovatis calyce hirautisfiimo sesquilongioribus. Br. in Parry's 
1st \af. App. p. cdzif. Wal^. l^pp- p. 157. 

R. M^Auraur. Soland. in Phipps's Voy. p. 202. (fide Br.) De Oand. Syst. Veg. v. 1. 



* O^qgue of Plaott colteetcd b; Winiim Jameioq, eiq.. iu^cmd, <m the Weit Coait of 
,lw|inxtlitiMidM7D°«nd.71<>, in 1818>i>d 1B20, dnira op by R. K. Gnrille, oq.; pnUhhed in the ll««in 
oTtlu Wemoiu Sodcty, T. iu. p. 480. 

8CS 
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p. 274. •' Br. Spitzb. pi, in Scoresby's Arctic B«^(mib*. t. I. App. p. 75-'' Ridnrdion 
in Franklin's Journ. p. 742. 

V. Foliis radicalibua basi eubcuneatis vel transversis alte lobatis, tobo medio cuneato- 
obovatq basi angustiore. Br. in Parry's Ist Voj. App. cclxiv. 

Hab. IgloolJk. 1822 and l8iS. Upper Ssvage Island. Duke of York'i B%j. Fat HawMr Baj. 
RepulBe Bhj. Butoit River. 

The three nbore mentioned nrietiei, noticed by Mr. Broim, of thii beautifol ipeciea of Rtwuuultn, an 
•U to be found among tbe nmnerous ^wcitneni gathered daring the preient expedition ; and so lialile to raiui- 
tion are they in die fom of tiieir radical leares, that on the itune iadividual maj be seen the tvo coDfiguration* 
which distinguish both fi and y. The rarietj a Eeems to be tbe rarest, and there is oal^ one plant of it, whid 
exactly accords irith the Linnsan figure in the Flora Lapponiea. Hr. Brown correctly defitie* tbe itylei.of 
the ovirf as ' ' reetiuteiUi.'' WilldenoT deKribei the bealcs or stjles of the perUarpi ai atraight, iriiich Aey 
neither are in hii figure nor in Captain Parry's apecimeni, but decidedly hooked. 

The plant is a ikatire of Siberia. 

2. R. kyperboreus. " Rottb. PI. Isl. in Act. Hafn. v. 10. p. 458. t. 4. f. 16, Pl. Dan. 
p. 331. Hook. Icel. Tour. v. 2. p. 327; Wahl. Pi. Lapp. p. 158, ftr. in Parry's Ist 
Voy. p. cclxiv. 

Found in imall thallow labet at tiie entrance of the strait of the Fnry and Hecla, and in similar situations 
In the island of Igloolik. JIfr. Biward*. No specimens, howeTer, vere gathered. It is found in Nwway and 

3. R. affinis, foliis radicalibus pcdatomultiBdis petiolatls; caaliniB Bubseuilibus 
digitatis ; lobis omnium linearibus, caule erecto 1-2-floro cum calycibus orariisque 
pubescentibus, fructibus oblongo-cylindracfii^, acheniia rostro recurva Br. 

R, affinis. B, in Parry's 1st Voy. App. p. cclxv. 

There is only one specimen of this, and that exists in Mr. Edwards's collection. It comes, as Mr. Brown 
obserrei, rery near to R. aurUomui; and will, probably, prot-e to be only a slight variety of it. 
Hr. Edwards informs me he found it growing on the margin of a small lake un an isle situated in abogtlati' 
. ' iqdtf 09**, iX Oe entrance of the strait of the Fury and Hecla. 

II. PAPAVERACE^. 

2. Pafatsk. 

4. Papaver nudicavle. Linn. Sp. PI, p. 725. Fi. Dan. t. 41. (an excellent figure.) 
Hook. Iceland Tour. App, p. 326, Br. in Ross's Voyage, ed. 2. t. 2. p. 193. Br. Spitz. 
FI. in Scoresby's Arctic Regions. (7 radicatum.) Grev. PI. of W. C. of Greeol. p. 430. 
Richardson in Franklin's Journ. App. p. 740. Hook, in Scoresby's E. C. of West Greeni. 
p. 413- Br. in Parry's Ist Voyage, App. p. cclxr. 

* This speuiei did not exist in tlw collections of plants I>rought by Captain Scoresby, from the East CoMt 
«f Orecnhwd. The individoal, so named in the Appendix to the account 1^ that voyage, p. 413, was, by mia- 
tike, mitten HJiraJu,' it should have been ^aci'n/i'i.- a species, I maj observe, not found during Captain Ron' 
1ft eiAer of Captain Parry's voyages, unless it be that noticed by Mr. Brown in the Botanical Appendix to the 
first of these, "AaMMneitiiu — ndphareut forte, vd glaeialii; tpteitt e fragmentit nan det»rmin*ndm.- 
Botb B. niMii'j and B. glmeMu are plentiful in Captain Sabine's collectiuni fnm the E. Cuatt ^ West 
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Wa9. Igitoolik. ISSS tind ISU. Ducket Core. IbpulM Bay. 

The ipectmeni of thii plant are fTDm teren tu ei^ht iochet hifh, with their CDToIla. when fully expuidad, 
nCBriy two inefaM In diameter, aodof a bright lulphurculouri the calyx covered with brown rou^h hairs. Hy 
Oreenland ipecimena, gathered by Woniukiold. differ in notlung from theae, save in being Bmaller, with the 
leaves mure compact and rather more hairy. They are, I pre*uuie, the P. radiealum of Ruttb. the HudieitiJe 
f. of De CanduUe. 

It it found in Siberia, in Daburia, in Unalaichln, and on the cout of Labrador. 

Ul. CRUCIFEEiE. 
a Draba. 

5. Draba aipina. linn. Sp. Pi. p. 896. Fl. Dan. t. 56. Wahl. Lapp. p. ]75. t. II. 
f. 4 De Cand. Syst. Veget. v. 2. p. 338. " Br. Spitzb, PI. in Scoresby'e Arctic reg. v. 1. 
Ar). p. 75." Grev. PI. of W. C. of Greenl. p. 431. Hook, in Scoresby's PI. E. C. 
of W. Greenl. Richardson in Franklin's Journ. p. 744 

Has, Ifloolik. 1888 and 1S83. Barrow River. Neerln-Nakto. 

Tlteipeciiiieiigorthia plant icarcely agree with tltoie in my lierbarium, gatliered in Lapland by Wahlenbety , 
the upper part of their tcape and the pedicelli being hairy *. The calyx alio i« more hairy'than in the plantt 
fraod by IVahlenbei^. Individuah which were tent me from Norway by the late Profeiior Schmidt hare At 
pedicelli and calyx perfectly am^oth, inthiapaiiicularnccordiiif with Dr. Richardion's plant, where the pedicelb 
ate Bcarcely at all bury ; apd the calyx ii entirely amooth. Here thr germen it alightly pubeacent. 

Id Europe this apeciei baa only been fuand in Norway and Lapland. 

6. D. pauctfiora. Br. in Parry's Ist Voyage. App. cclzTii. 
Hah. Barniw River. 

Diffen ftom D. eipina in being tmaller, in having a leaa number of ftowen upon each icape, in tiie petal* 
not bdng much more than half the aiia, and much narrower. 

7. D. micropetala. {nov. sp.') scapis aphyllis pedicellisque piloais, foliis lato-lancedatiB 
aubvenoeiB integerrimis pilis furcatis simplicibuaque, petalis (albia) anguste-spathulatis 
calycem piloBiuscuiuoi vis superantibus. 

Hab. Ifloolik. 

I feel extremely unwilling to add unneceaaarily to the number of ipecie*. in a genua which it already 
buithened with many whote characters depend upon very obscure marks. I cannot, however, refer the preaent 
individual to any detcribeil one, although in moat respects, but its petals, it accords vrith either D. atpina or 
D. pmueljlora. 

In D. micropetala, however, the petals are narrower than in the latter named species, and are decidedly 
white. The heaila of flowers are capitate or corymbose, and crowded, and the glabrous germen or ovsry seema 
to advance to mnturitj, without the influreacence being lengthened into a raceme, The leaves are, in some of 
the specimens, even larger than those of D. aipina, and are decidedly reticulated with reins. 

8. D. hirta, acapispuberulis (vel glabris) nudis vel subdiphyllis, foliis radicalibus obJoiigis 
aubintegria puberulis, siliculis oblongis pedicellisque giaberrimis vel pubescentibus. 

Of this apeciea the collectiun contains the undermentioned varieties (for I con consider them aa nothing 

■ la. Captain Sflfaine'f collections from East Coast <J W. Oreenland, there are nmiierotu specimens «f 
D. «(^i)i^ some having the scape very pubescent, others nearly glabrous. The leaves also vary InueK in 
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mon), uid, ubrM 1 cu jndfe, iaphnti,ths limitigatioaorwIiiiifciiMUBBdaiwitbiMb akoMdUMtj', 
Hm fbHoKing'tynoDfiiu mar be attMbml to ench. 

' Var. I. 4-5-porKcaTi8, foliiB lato-laneetriada luMentatiSi seifto pLniuii^ue mono- 
dipliyllo superne, una cam pedlcellos calycom Bilfcahmcpie, glabra. 

D. hirta. Linn. Sp. Fl. p. 897. Wahl. Lapp. var. «. inferalpina. p. 175. t. 11. f. 1. 
De Cand. Sy st. Veget t. 2. p. 343. Hook, in Scoresby's E. C. of West Oreeol. p. 413. 
Richardson \a Franklin^s Journ. p. 744. 

Hab. l^loolik. >SS3. 

m* eiMtl; cormpondi irith Dr. Riebardioii'ii ]dsiit, snd tolenblj to with W«hleabaif '• fifnra. "na 
D. glabnUa of Ricluvdton ippnnchet * er; netzlj to tbii pUnt. 

Var. 2. 3-5-pollicariB, foliis lanceolatis sabdentatis vel inters, acapo pleromqae 
tnono-dtphyllo, una cum pedicellos calycem siliculamque, pubescente. 

D.tteUata. 0. bebecarpa? De Cand. Sys. Veg. v. 2. p. 346. 

D. tUdlata. >. De Cand. Syat. \eg. (niei quod ailic. glahr.) 

D. oblongata. Br. in Robs' Vpy. (absque descr.) De Cand*. Syst. Veg. t. 2. p. 342. 

Hab. I|fkMlik and Butow RJTer. 

btUi Mate (be Uvmnij iatbed^eu of jwbMcence, and in b«iiif more or leu entire at the maifiiu. 

Var. 3. 3-4ipoI]icBri8, foliis lanoeolatis subintf^rrimiq, acapo plerumque mono- 
Hipbyllo, una cum pedioeUM'Ca]ycem.aiIiculainque, glaberrimo. 

H.lapponiea. De Cand! %«. Veg. t. 2. p. 344. Br. in Fury's lat Vc^. p. wlxiii. 

D. mdrotdcea. Wahl. Lapp. p. 174. t. 11. f. 5. (einJ. syn. omn.) 

Has. Iglodik. 18S& 

Mj third Ywnatj »gne» to w«U with the deccriptioii, u well it' the ignrtxdWiHaabtt^t^.wmdntMtm, «ai 
wiA the D. lapponiea of Hr. Brown, that 1 think I am correct in referrhif to tboM aatbcn.fvr it. To ne it 
apfMn to hold BD exactly intermediate rank between mj tint and mj fomHi rarialici, apfirMUibiiV: the Apnner 
in the generati; monoiAjUaiu Kape, the latter in tli im^erii», iUndeierhaUt,aiidnflwtf«atii«lME*«a. 

'Var. 4. I~3-p611icarl8, foliis iDtegerrrmis, scapo gracili aphyllo. 

Ti.hirta. Fl. Dan. t. 142. (ezaellent.) Jscq.'FI. Amtr. 1 43^t. 

D. nivalit. De Cand. Syst. Veg. t. Z. p. 344. 

D. hirta. Var. iS. alpicolal Wahl. Lapp. Hook. Fl. Scot. P. 1. p. 197. Grer. Fl. of 
W. C. of Grronland. p. 431. 

D. rupestrit. Br. in Hort. Kew. ed. 2. t. 4. p. 91. 

Hab. Ig^oolik. Bamw Rjier. Duckett Core. lUpulu Bay. Winter Itland. Neerlo^Nskto. 

* D. eblmtgata u thui defined bj the latter aathor ; " acapii audit pnbe floccoaa labhirratii, foiili ob^h- 
.taaiiAbl^fo-liiieBribiwinteifrii dliatis relutinisquc, tiliculit eiliptico-oblongii relotinii." Cloaelf aDied to 
thia, according to Hr. 'Brown and De Candolle, ii the D. coryMAoM, ii. tp.f" at Mr. Brown in IloM' 
rajtge, "*c|tpii nudii hiipidulii, fuliii dente caipitotii obluDgis but atteouatii ciliatii inbhiipiditque, ttliciilii 
eliipticit corymboiii Iiiipidulia." De Cand. Thii (riant Hr- Brown tpeaki of, forit b notdefined in Rom' 
vojage, ub«inf extremely similar to D.oUoHptte and D.rMpettm.' Hort. Kair,a^1:,aiidDeCaod<iBeM^ 
ofit " affinU D. oblongata et hirttt." 

t Tab. 4sa, of the fToni AtMtriata, lepreaento three rarietiM of Uui gdan^ the uppervioft t^um 
appnadm nearat to my foarth lariety. Indeed, lo chanfeaUe in thit ipedei are tb ne, 
■k4 the form of il> leant, that it would be nidlett to notice aU the ili^ dlAroKM to irtlch it b M^Mt. 
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IiMVM Tery tttriible tn bnirineH, tometimn quite glibroni, Bometimei tl^htlj Mry, Mpedkny at tke 
Bui^nt, witb linipla longith pubetceDca ; ftt iitber times tbe bun an intenuiied wHIi m deiiM itdlktwt 
pabescence. Tbr acipe ud pedicelli u« f tabroua or b^rj, the g'ennens gtaenSj g'labroai, oeeuiDiiBB;^ iHfMy 
pubeicent. I find tbe ume (tktei of thii raiie^ b Captain Sabine'i E. Oreenland plant*. 

Var. 5, poJlicaria seBquipolIicarisque, Bcapo viz folili longiore, pedicellis sillculisque 
CorjrmbosiB glKbeirimis. 

Hab. Iflonlik. Barrow Rirer. Neerio-NaktoL Aug. 18SS. ' 

Were tbu variety a little lai!|^r, and were jta pedieelli and fruit pubescent, I ihonld bave no beiltation in 
Mferring' it to tbe D. atrjfmboMi of Brawn and De CandoUe. Except in the iboTtneM uf ita uapei and tke 
dnae and coryniboie tflienln, it doei not differ froni tbe piecedingf Tarietj. 

All tbe ttatet of thit plut ban the item dirided at the Mttiiif on of tbe rent (nahkepaj into outneroui 
■koTt bnwehet which an foifced. tbe lumr pwta covered with the baaei of fwmer jmn' leans' lo tbftc 
partienlan the qMOM differa fram D. inemnm, vUeh ia eilber qute aimple « lends out Ann ttte roat, b«low the 
grauDd, MTtial abort ronnera, and baa ■naoenMit leaf ea I^H>n tbe bIbb. 

9. D. muriceUa, tcapo oudo Telntino, foliu obloD^ Int^ris pube ateUota en«)i>* 
velutinis, siliculis oblongo-lanceolatis glabris. D. C. 

D. murice/la. Wahl. Fl. Lapp. p. 178. t. 11. f.2. Decand. Syst. Veg. v. 2. p. 340. Br- 
io RosB' V07. App. p, 193. Orer. PI. of W. C. of Greenland, p. 43^ I^cbwdsan in 
Franklin's Journ. p. 744. 
HaiI. SMth iUe ofOi Stnit of the Fnrj a«l aeeb. 

A ipwks, at flv ai [ eiB diieo*er, diflerlBf In no Mtpeet bma ny 4th Miittf <d O. kirt», hat iji htiag 
ewTered with ibart, denae, ttelUted pnbewence ; and In being: dettitaite of limple bn^a v ntargiul cUkb 
Do CaaMle has qoMod the tame a^woin tha Flm Danka, hodi fir dM J». mmritdUvai titlt. mMu (•> j 
4A Kaktf of D. AMs.) 

4. COCBLRARIA. 

K). Goehlenia faTUrinta. Br. in Rmb' Vor,«d. 2. t. 2. p. 103. De Gaod. Syat. Vag. 
T. 2. p. 367. 

Hab. I^ooUk. Fern Idaiid. E. entnrace of tbe Froxen itnit. N«eri»-Nakto. Upper Savage Mand. Bn- 
rowRltor. 

' Mwt of the ipecimcM are not marieDt)]' adranced to exhibit the fcneitnite azti of the ifisacpiment of the 
pericarp: audit i« thus ■carcelypuiaible to diitiofuiihthii plant from iome of tbe itatn of C anfA'm. 

5. fiaATA,. 

II. Brayaontftca (noo.sp.); fbHIa linearl-Bpaflnilatis carnosis fnteg«rrimis glabris, 
scapo aphyllo pobtiscente. 

Hab. 8. aide of the Strait of the Fnry and Hecla. Neerio-Nskto. 

Radix fatifonnit infeme GbnMO-ramoia, fupenie mnlticaulis. Cnuhi porbren*. folioaL Fclia ni 
nnciam longfa, fineari-ipathulata, obtuia, carnoia, iategerriina, baii membTinaceo-dilalata, alba, juniorariridia, , 
■dolta amninv flaberrinu, Tf] piiii jarig albii reritia ^ueem inotnicta, nblui dod nro purpunuconti&. Se^pi 
brerei, tiz foUii loDgioiea, pilcai, pUii albii diraiieatii umpliciboi relramocia. PedteeUt bi-trilinearea, surcu- 
leoti, aiecitate tonilou, pnbeiueDtia. Co/yx erectcHpatens, foliolis late ovatii, conearik, Tiridlbin vel purpu'rao- 
ceotibw, nunc fhbri*, nniK parce pHoaii. PetiUa cal;ce dupio lon^ora, nti^ietilBlB, ■ ungue ftvporaaae ate, 
haiiua alba, rel purpoTMceiite, dilatata. FiUmatta -edeetula. Oeraaa ofeloBfO-sylmdraMuni, )iiluii« sidde 
wbpabeaeena. SfjrfMdiatinctai, brerid eyIiiidiHeai,pallide«iiUis. StifBacmiMwiluIohvin- . 

Upon comparinf the indiriduali, only two in ntunber of thii plant which exiit, tbonfh .wJMMHjt fpi^ i'" 
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(he. jgnteat coQcctioii, mtt ^cdment of B. alpina which 1 hid leceiTed from it» diKoreien, it Kf/pimn Ukat 
Otej eridenti; belong to the Nune genua, llie fonn of the piitil ii exactly Htnilar, and the hftbit u the uune. 
Indeed tlmort the only mariii of ipecific difference which I na iletect, are thit the B, alpiaa ii about thrice 
the uze of the preMot individual, with learei broader, leis flesh; and dittinctlf toothed, and that the icape ie 
\Mfj. The B. f glabrdla of m; friend Dr. Richardsoi), ha< iti learn linear, remote); toothed, it of a much 
longer and alendertr habit, with a Kape frequent]; leaf; and almoet wholl; glabrous. 

Thia plant diffen from the PfofypetaJunjiurpurmeeni of Mr. Brown, ai far ai lean judge fronbIielab»- 
rate deKription. piincipall; in the different tbape of its germen. 

6. ECJTBBHA. 

12. . Eutrema Edmxrdni. Br. in Fury's 1st Voy. App. p. cclzvli. Tab. A. 
Has. IgkMtik. Barrow lUrer. Dnke of Ywk'a Ba;. Duckett Ore. Repulse Ba;. Neflrk».^Nakta' 
These specimens an aimilar in erer; retpeet to those represented in Mr. Bauer's admirable '^ure, neept 

in the particular of their being almost twice at large, and having aome of their. corTmbi of Aowm dfoapnf; 

wUk other* are creek One of Mr. Edwaidt't ipeciueni is a foot in height but it it in fmit. 

7. Pakbata. 

13. Parraya arciica. Br. In Parry's Ut Voy. App. p. cclxTiii. Tab. B. 

Hab. Duke of York'i Ba;. Repulse Ba;. 

Thia plant alto, at leait the flowering ipecbneni, is twice Ae size of that repreMnted b; If r. Bauer, na 
seed retteli, not full; ripe howBrer, are all nearl; erect, fictiuenti; tomloae and attenuated at te baie^ so tkat 
the whole it chib-sfaaped. 

Dr. Richaidaoa-infiras me that this b the tame genua with Nburoloka of De CandoQa (PredroMM Ajnt. 
Smt. Reg*, ftg.) which he has adopted from Andrx, MSS. The character, howerer, giren in the Prodrvent; - 
is considerably different from that uf Mr, Browu. " CoJjrx erectut basi nqnalia, sepalit margine membraoacrft. 
Petab unguiculata ; limbo obovsto. Stan, libera edentula viz ea];ce longinv. Siligtue lanceolata, lesiilM, 
cempresm, valrit planii. Funieuii umhiUealet tupeme eepto adnati. jScMiM^late margioata, CofjrfHfaMf 
accDmbentet," etc, . — and he include) in it the Hetperi* arabidijlora of hi* S;ttema (the Arahit grttutijbet, 
Linn. AuHsn. A. t. i. t. L. f. SO), _Haperit Mcapigera, S;st. Veg. and Arabit nitWicaufij, Sjat. Veg,. — bU 
nalJTeeof Siberia. Mr. Brown'i character of Parraya it, " Siliqua lata linearis, Talvii tenoait. &mhm 
biseriata, test» rpideratide laxo, corrugato. CotgledOHe* accumbentes. Stigmata Tpr"'"***, banbu 
eonnatit in Bt;luni (brevittimum) decurrcntibui, FUamenta edentub." 

8. Vbsioabia. 

14. . Vesicaria arctica. RichardsoD in Franklia'a Journ. p. 743. . 
Alyssum arcticmt. Fi. Can. t. 1520. De Caod. Syst. Ve;. t. 2. fh 324. 
Hai. Ii^oolik. Dake of York's Ba;. Soutiiatnpton Inlet. 

9. Arabis- 

15. Arabis kispida. Brown Hort. Kew. ed. 2. v. 4. p, 106. Hook. Icel. Totnr. App. 
p, 329. Richardson in Franklin's Journ. App. p. 743. 
Ou^Bxaiofi hatttdata. Engl. Bot. t. 469. 
Cpotrea.. Ligbtf . Scot p.317..t. 15..r.Z 
C. petrea. ^ Oe Caod, Syat. V%. ▼; 2. p. 229. 
Has.' I^DoBk. 
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10. Casdahink. 

16. C. prateruis. Lino. 

&. angmfifolia, folionim radicalium pinnis lonceolatis basi attenuatis aubintegris. 

Hab. Igloolik. Duke of York'i B&y. Sogtbampton Iglaud. 

Among the five ipecimeni which esiit of this plant, four out of that number baye their radical leavei nume- 
roaa, and all of them are diiting^udied bf their lanceolate pinnie, tapering at the ba«e into a ihort footstalk; 
whkh laat ch*nwt«r ii totally at variance with that of C. protennt. la other reipecti the two plaoti are 
perfect!; alike. — I majadd, that Dr.Ricb«rd>on'iBpecimen( ofC. prateruU, from the northem parti of Ame- 
rica, have theb leaflet* or pinna orbiculato-cordate, with a ilender petiole inierted into the notch ; whereaB 
thixe I have from Iceland en^relf reierable plants of mj var, UHguitifolia. 

17. C. bdiidifolia. Linn. Sp. Fl. p. 913. Fl. Lapp. ed. Sm. p. 222. t. 9. f. 2. Sm. Fl. 
Brit. p. 697. E. Bot. t. 2355. Fl. Das.t. 20. Wahl. PI. Lapp. p. 179. Hook. Fl. Scot. 
P. 1. p. 199. Wahl. Heir. p. 126. Brown in Scoresb^'s Arctic Regions, t. i. App. p. 75. 
Hook. Iceland Tour. t. 2. App. p. 329. Brown in Parry's 1st Voy. App. p. cclxx. 

Has. Igloolik. Mr. Edvardi. 

A single ipecimen of thii wm gathered b; Mr. Edwardi at ^loolik. Three other individuals of the tame 
plant are in that geotlemau'i collection Erom UeUille Island. 

IV. CARYOPHYLLEiE. 

11. SiLBNB. 

18. Silene ocou^u. Lion. Sp. R 709. Fl. Dan. t. 21. Smith Fl. Brit p. 472. Hook. 
Icel. Tour. App. p. 324. Pursh Fl. N. Am. v. i. p. 316. Grev. Pi. of W. C. of Greenl. 
p. 429. Br. in Rosa. Voy. ed. 2. t. 2. p. 192. Wahl. Upp. p. 122. Hook. Fl. Scot. P. I. 
p. 135. Hook, in Scoreeby's E. C. of W. Oreenl. App. p. 41 ). Rlcbardeon in Franklin's 
Joum. App. p. 738. 

Hab. Upper Smge Island. Duckett Cove. S. side of the Strut of the Fur; and Hecln. 

This plant is found on most of the European Alps, m well as on the mountains of North America. 

12. Ltohnib. 

19. Lychnis apetala. Linn. Fl. Lapp. ed. Sm. p. 150. 1 12. f. 1. Fl. Dan. t. 305. Wahl 
Lapp. p. 135. t. 7. Gmel. Siber. v. 4. p. 157. Br. in Roes Voy. ed. 2. v. 2. p. 192. Rich- 
ardson in Franklin's Joum. App. 738. 

Hab. I|loolik. Dnckett Cove, Neerlo-Nakto. Repulse Baj. Duke of York's Bay. Southampton Island. 
Adwarfspecimenof lUsis in Hr. Edwards's ccdlection, having the wholeflowerof a whitecdonr. 

13. SpBasuLA. 

20. Spergula 4a^'not<^. Unn.Sp.PI. p. 631. Sm. Fl. Brit. p. 504. Engl. Bot. t. 2105. 
Hook. Fl. Scot. P. 1. p. 145. Gmel. Sib. t. 4. 1. 157. De Gand. R Gail. p. 394. Wahl 
Fl. Lapp. p. 138. Fl. Dan. t. 1577. Hook. Icel. Tour, p.325. 

Two specimens of this plant are in Hr. Edwards's collection. I have received individnals from Prtrfessor 
Horaenann, which were fathered in Gieenbuid, In the .flora DaNiev, too, it is stated to be an inhabitant 
of Norway. 

SD 
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14 ClKA'STIOH. 

21. Cerastium alpinum. Unn. Sp. PI. p. 628. Lightf. Scot, p: 242. t. 10, (Cerast. latif.) 
Smith Fl. Brit. p. 500. Engl. Bot. t. 472. Hook. Icel. Tour. App. p. 325. Wahi. Lapp, 
p. 136. Gmel. Siber. V. 4. p. 150. HooIcFl.Scot. P. 1. p. 144. Br-SpilzK PI. in Scores- 
by'sAretReg. V. 1. App.p.75. Br. in RossVoy. ed. 2, v.2. p. 192. Hook, in Scoresby'a 
E.C. of W. Greenl. p.413f 

fi. C.'^abratum, Min sublance<datis glabratis. Fl. Dan. t. 979. 

C. glabrattim. Hartmann.- 

Hab. Igloolik. Aug.lStS. Fern lal and. ZhrakettCore. Neerlo-Nakto. B- Duke of York's Bnj. 

. 15. Stellabia. 

22. Stellaria^a. Richardson in Franklin's Journ. App. p. 738. 
H«B. Duckett Cove. Igloolik. 

The ipecimeni of Ihit plant coincide precisely with thote which I have received tbrouj^h the UndneBi of 
Dr. Richardton. 

It leenu to hold a middle station between S. glauca and S. nitida, 

23. Stellaria fidwardjH. Br.inParry's IstVoy. App. p. cdxxi. Richardson in Frank- 
lin's Joam. App. p. 738. 

S. nitida. Hook, in Scoresby'a E. C. of West Oreenl. App. p. 411. 

caule foliisque glaberrlmia. St. Edwardeii ^. Br. in Parry's Ist Voy. loc. eft- 

Hab. S. Igloolik. Barrow River. Neerlo-Nakto. Duke of Yortg Bbj. Upper Savaj^e Iilaad. Winter 
[aland ISSS. 

1 find my lelf mnch at a log* to diatinfuiih scmm indiridnali of thii ipcciei froni S. iota of Dr. Bichardion. 
The relative Unftk of tke corolla a«d calyx appears tome torar;, in different specimeiu ; and tte uppeimost 
and youn^r leaves are often more attenuated and more thin and glancons and lesg^shiniog than the lowv 
MWt. All the specimens of this collection are glabrous, like the smallerof two under this niune, irbicb 
Dr. Richardson has given ms, and thus according with the var. A> above quoted from Melville Island. 

My learned and valued friend Mr. Brown has separated his S. Bdtoardiii from my S. titida, upon the 
ground that I have described the "leaves" ai "lanceolate, somewhat three-nerved when dry, the flowen 
■nbpaniculated, and anthers yellow ;" whereas he has characterized the "IsaTCt'' as "ovato-lanceolate, nerve- 
less, the peduncles one-flowered or trifid, and the anthers parple.** 

The form of a lanceolate kaf may be so easily nndsrstoud to pass into the ovato-laaeeolite, that no great 
stress should perhaps be laid on this character. Besides 1 2nd that in both Dr, Richardscm's sptmnena 
and nnae, there are some leaves Hnear-lanceolate, and, on the other hand, seme ov ato-lanceoUle, . and I 
have adopted, the medium term. By the, expression somewhat ihree-nerved, I meant to inply t^at, 
beddes the central nerve, (which indeed is evident in Dr. Richardson's spedmen as well as mine), there 
is, in the thicbneia of the leaf, a lateral linear impression, owinj to its shrinking in drying, and which 
gives the appearance of three obscure nerves. If I have described the infloresceoce as subpanicnlated, I 
have also said that the flowers are homedmoa "solitary; ''and a "trifid peduncle," in this kind uf inflorescence, 
will be found not to be far removed from a panicle. In Dr. Richardson's flowering lipecinMDS in ny posses- 
sion, the anthen are nnqnestionably of a deep purple coknr,' and upen fawkin^' again. al die only apeoimCB 
in flower wbkh I received from Captain Soomsby, llie anthen are of aa orange yellow, at the back «ren 
approaching ta purple. If howevertiuscbamctec it of impwtuue, thenl feu some of the individuals in the 
present collection will have to be removed altogether from S. nitida, as the anthers are, in many instaaceti 
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«f K pale ■trwr-crihwg.— NotiritlirtiTidi hy that the Bp«ci£i: &ppellati(ai> niUdai hu the rig^'iif •paiuritf to it 
braur> I ha*« fMit pleuure ih -aJoptin^ tbit of SdmarUni, in.nHerthot the oame of a f ertlemui may ha 
therebjcommemorated, who hurmdertd matt eMeutialMrrice to the Flora of the Arctic rcf^om, and to mjgelf, 
iodiTidtiallj, in the prepaTBtioD of the pregent Catalogue. 

24. S. kumtfusa. " Rottb. in Act. Hafn. v. 10. p. 447. t. 4. f. 14. Retz. Prodr. Fl. 
Scand. n. 488." Fl. Dan. t. 978. Grev. PI. of W. Greenl. p. 429. 

S. crassifolia. 0. Wabl. Lapp. p. 125. 

HiB. Neerlo-Nakto. 

It U lingular that W^ablenberg should have cunfounded this species, which bu teij nmch indeed the habit 
of Arenariti peploidet, with the SlrBaria crauifolia, which, it quite a different plant, as is likewiae tbe An- 
naria huBufuta of the aame author. I bare, in my herbarium, Bpeciraens from Dr. Swarti, which, were 
pithered -at the river Varanita, near tbe North Cape, and otben from Greenlaod, sent me by Profmor 
Hornemano. Captaia Sabine has brought it from tbe E. Coast of W. Oreenland. 

16. Arenaria. 

25. Arenaria Tvhella. 

Aieit^ rubeUa. Wahl. Lapp. p. 128. t. 6». 

Arenaria ^adrivalvis. Br- in Parry's lat Voy. App. p. cclxzi. 

Hab. I^loolik. Neerlo-Nakto. South Bide of the Strait of the Fur; and Uecla. 

Ab I can find no difference between tbe specimeos of this plant in the collection, and lodividuab oiAUine 
mieUii which I have recei Ted from Professor Uomemann, I have retuued the ipecific name of Wablenberf .- 
indeed Mr. Brown seems to consider the two species may be tlie same. It it plentiful on the E. Coast of W. 
Oreenland (Captain Sabine). 

26. Arenaria Rotdi. Br. in Parry's lat Voy. App. p. cclxzii. Ricbardson in Franklin's 
Journ. App. p. 738i. 

Hab. Barrow River. Dneliett Con. Date of York's Bay. 

Ttiis species has the habit of A. rvbdla, but it ii admirably distinguished by ita bfant, nerreleaa, shorter 
leaves, wliich are like those of Sagina marituHa. 

The pinnt agrees better with Mr. Brown's description than with Dr. Richardson's specimens. Those 
differences are noticed by the first anthor, /oc. eil. 

26 •. A. Pumilio, glaberrima ctespitosa, foUis lineari-subulatiB obtusis carnoslB enervHs 
flore longiorlbus margine ciljato, flore aoUtario subsessili, petalis oblongo-apathutatis 
calyces trinervioa obtusiasimoB duplo longioribus. 

A. Pumilio. Br. MSS. 

A.arctica. "Stev. MSS.T" D. C. Prodr. v. Up. 404? 

Habitut, speciminum nanorum Silenu aeaulit. SodtM, pro ratione plsjilnlv, long*, descendens, subfusi- 
fbrmis, vix fibrosa. Caulis plurimi ex eadem puucto, breves, untiales, CKspitosi, subdichotoml, folioai. Folia 
oppowta, basi dilatafa, connata, densisshne imbricata, caulem obtegentia, inferiora marcescentia, tuperiora 
viridia, none pnrpureo tincta, patentia, liaeari-suhulata, glabra, enervia, obtuiissima, caraoia, supra 
planiuscula subtut seaucylindrica. margine ciliato, ciliis brtevibus albis subrecurvis. Peduncuii viz uUi. 
Fleres tolitarii terminalis, foliis snbimmerti. Cofyjr 5-particus, viridt-SsTescens, vet purpurascens, foliolia 

* Since this Appendix was written, the Aranaria ruhrtta has been found npon the Breadalbane Monntaios 
in Scotland, and a figure and description of it will appear in the next Number of the New Series of Ftor9 
Londinentu, 

SDS 
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392 BOTANY. 

coDMTu, triDerTutiObtuuHimu. caniMiaicnIu, murfinJlHU snbmeiDbnDaceU, allna. Pelala 5, tnbungiiiai- 
lata, aog^UBta, oblongo-ipathuUta, calyce duplo longiora, nlbft. Stamna 10. FilameiUit inbulata, tlbs, 
gtrmine psulo laofiorK. Antkerte rotunditn, Abtk. Gemsn ovatum, uiiile, caljce brerini. Stigmata 3, 
Gliformia, brenuaculs, pabetcentia, alba. 

Hab, Oneof UiefilandimtheStiaitoftliaFuryandHecla, LieuteitaiU Jamet Rou. 

F(ir the opportunity of adding this mterestiog' plant to the liit, I am indebted to the ldtidiK«B of my 
friend, R. Brown, Eiiq., who aent me a Bpecimen for ioipection, marked A. Pumilio of his HS8. It will rank 
iMar A. RoMtii, but is abuDdantlf different in habit, aa well as in easeotial character!, and approachei itiU 
nearer to the A, arliea of De Candolte, accordiog to bis character in the Prodromtu. " Parrula caipitoaa 
foHis linearibuB obbisis caulibas uniSonK, peduncnlig piloio-g'landulwii, sepalis oblongii obtusli tix nervoiii, 
petalii oboTatis caljce duplo iDD^oribus:" an inhabitant of the shores of the Icy Sea in Siberia, and which, 
that Author further remarks, has the babit of Silene acaulU, Had the cilis upon its leares been described, 
I should hardly have entertained a doubt of their being the same ; and these, it mu<t be eonfcMed, are minnte, 
and only viaible under the microscope. 

27. Arenoria propinqua, cseapitosa ^londuloso-pilosa, foliis lineari-subulatia acutis 
trinerriia, calyce aculo trinervi petalis vix longiori capsula breviori. Rich. 

A. propinqua. Richardson in Franklin's Journal. App. p. 738. 

A few ipedmeni, and onl; in Mr. Edwards's collection. It perfectly accords with Dr. Richardsan'i deacrip- 
lion and ipedmens, which were g-athered on the Barren Grounds bettreen Point Lake and the Arctic Sea, 

V. SAXIFRAGES. 
17. Saxitbaoa. 

28. Saxifraga oppositifolia. Linn. Sp. Pi- p. 515. Smith PI. Brit. p. 450. Engl. Bot. 
t, 19. Fl. Dant. t. 34. Hook. Icel. Tour. App. p. 323. Br. in Ross's Voy. ed. 2. t. 2. 
p. 192. Br. Spitzb. PI. in Scoresby's Arctic Reg. v. 1. App. p. 75. Pursh. Fl. N. 
Amer. v. 1. p. 316. Grev. PI. of W. Greenl. p. 428. Hook. Fl. Scot. P. I. p. 129. 
Hook, in Scoresby'a PI. of E. C. of W. Greenl. p. 411. Br. in Parry's Ut Voy. App. 
p. cclxxiii. Don. in Linn. Soc Trans, p. 400. Richardson in Franklin's Journ. App. 
p. 737. 

Hab. IglooUk. 132&. lUpnlae Bay. WinUr Itlanil. Upper Sarage Island. Hodton's Strait. 
In Mr. Edwards's collection are srane specimens of this with a pure white 6ower, such as are foond occa- 
lionaSy in the Highlands of Scotland. 

29. S. Hirctdut. Linn. Sp. Pi. p. 576. Richardson in Franklin's Journal. App. p. 737. 
0. petalis oboTatis, ungue nudo, caule unifloro. Br. in Parry's Ut Voyage. App. 

p. cclxxiii- 

S. propinqua. Br. in Ross's Voyage, ed. 2, t. 2. p. 192. 

Hirculus propinquuB. Haw. Sax. Enum. p. 41, 

Hab. a. Igloolik. ISSSand 1883. Neerio-Nakto. Duke of York's Bay. Southampton Island.— Island, 1880. 
Barrow River. 

la all the specimens the stem is single-flowered, and the claw of the petal is naked ; but the petal of many 
can scarcely be called obovate. They accord with Dr. Richardson's plants and others gathered in England. 
It abounds on the E. Coast of W. Greenland ■. 

* It is worthy of remark, that the cuiioni S. JlageUarii, so common in MeliiUe Island and on the E. Coast 
of W. Greenland, and found lilcewise on the N. W. Coast of America, should not hare been met with in thia 
voyage, nor by Dr. Richardson, 
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30. S. mzoidet. linn. Sp. PI. p. 576. Fl. Dan- t. 72. <S. autumnalis). Smith Fl. 
Brit. p. 452. Eng. Bot. t. 39. Wahl. Lapp. p. 115. Hook. Icel. Tour. App. p. 323. 
Fl. Scot. P. I. p. 129. Porah Fi. N. Am. v. 2. p. 312. Richardson in Franklin's Joum. 
App. p. 737. 

Hab. IglwiSk, IS9S. 

31. S. tricu^ndcaa. " Rottb. in Act. Hafn. v. 10. p. 446. t. 6. n. 21." Fi. Dan. 
t. 976. Stemb. Saxifr. p. 54. Pursh Fl. N. Am. v. 1. p. 312. Br. in Robs' Voy. ed. 2. 
T. 2. p. 192. Hook. IceL Tour. App. p. 323. Br. in Parry's Ist Voy. App. p. ccixxiY. 
Richardson in Franklin's Joum. App. p. 737. 

Hab. Iglootik. 1829, Duke of York'i B>7. SouUiMnptoa IbUihI. South lide of the Btnut of the Fury 
and Hecla.' RepulM B&j. 

32. S.rivulans. Linn. Sp. PI. p. 577. Fl. Dan. t. 118. Smith Fl. Brit p. 454. 
Eng. Bot. t 2275. Wahl. Lapp. p. 117. Gmel. Siber. v. 4. p. 170. Hook. Ft. Scot. 
P. L p. 130. Icel. Tour, App. p. 323. 

S, hyperboreat Br. in Parry's Ist Voy. App. p- cclxxiv. 

HxM. IglooUk. ISSS and IS2S. Eutero entrance of the Fruxen Strait. Upper Sarafe Iiland. Duckett 
Cove. S. aide of the strait of the Fnrf and Hecla. 

The Tarioni fpeciment perfectly accord with my indiridnalt of rivularii Erom Scotland and Norway, asd 
vdiat I hare Been of the Helville lalaud phmts, which I presume to be S. hyperborea, appear to be not 
different. 

33. S. caspitosa, Linn. Sp. PI. p. 578. Hook. Fl. Scot. P. I. p. 131. 

Var. SuTculis nuHii, foliia plerunique trifi^s gubciliatis, caule uni-trifloro, caljce ni^ro-pubcBcente^landulOBO. 

S. unijlora f Br. in Parry's Ut Voy. App. p. cclxxiv. 

Has. Igloolik. 1888 and ISfi& Fire Hawaer Bay. Neerlo-Nakto Bay. Barrow River. Fern Iiland. 

Oonner** figure of S. tatpitota, t. 7. f. 4, ia an excelleDt represeotation of diiB plant, n far as regardi the 
infloreicence ; but the leavtu are more frequently qninquefid than tiifid, Tfcii itate of Ae plant is exactly 
similar to what Capbun Babine haa brought from the £. Coast of W. Greenlaod. 

The more common varietiei of thii plant are to b« found npon mort of tbe nOTthem moHntaini of 
Europe. 

34. S. folioioia, foliis radicalibus cuneatis subdentaUa, (scapis divisis) ramis apice 
unifloris infra tectis foliolis nanis fasciculatis, calycibus inferis obovatis, petaJonim 
lamints cordato-lanceolatis. Br. 

S. folioioia. Br. in Parry's Ist Voy. App. p. cclxxr. 

S. st^arii. y. Unn. I^pp. ed.' Sm. p. 144. t. 2. f. 3. 

a iteOaris. 0. cfflnosa. Willd. Sp. PI. v. 2. p. 644. 

Three ipecimena only of this plant exist in Mr. Edwards's collection ; and I have no heiitation in referrinf 
tben, as that gentleman bad already done, to Mr. firowa's S.Jolieloia. The icape indeed isnot divided ; nor is 
there a single perfect flower upon the spike ; nofhinff but tufts of email ovate thick succulent reddish green 
leaflet! ; bearing, at it appeara to me, the same relationship with S. $teUarii that my variety, noticed below, of 
S. nivatU does to that speciei. Hieee leaflet* are probably a kind of gemniE which, on falling off, become 
new plants. Thi* is found ob the E. Coast of West Greenland, as well as in Spitibergen, b; Captain 

S. nivalis. Linn. Sp. PI. p. 573. Fl. Dan. t. 28. Smith Fl. Brit. p. 449. Engl. Bot. 
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t.440. Wahl. Lapp. p. 113. Hook. Icel. Tour. App. p. 323. FJ. Soot. P. I. p. 129. 
Hook, in Scdresbj's E. C. ofW. Greenl. App. p. 411. Pureh. Fl. N. Am. v. 1. p. 310. 
Br. in Parry's Ut Voy. App. p. cclxxv. 

Hab. leloolik. 182S and 1S8S. Barruw River. Sontfa tide of the itnitofthe Pury uid Hecla. Repolie 
Bay. Duchett Cove. Neerla-N»lcto. 

One of the indiTidualB of this ipecies, from Duckett Cove, hu the scape bncched at the top, and, iutead of 
floirera, it bean cliuters of amall leaflets, exactlfBimilir to thoseof S./ofioIeM. 

36. S. plantagittifoHa; (nov. sp.) pubescens, foliis elliptlco-rbomboideiB nervosis 
groaae detitatis in petiolum decurrentibus,8c&po Qudo, panicula interrupte spicata foliacea, 
petalis liguiatia calyce brevioribus. 

Has. I^ooUk. 18SIS. Noerlo-Nakto. 

Sadi* OMM, Gbrota. CsuIm ouHiu. F'ofia pauca, in orbem diapoiita bi-triuncialia, elliptico-rhomboiUe^ 
Tiri(& Tel ad miuginem purpurascentia, pubescentia, ad margiaem pnecipue, Bupeme grosge wrrato-deotatii, 
infenie integerrimu io petiolum decumntibut, petiolo pubeteente ciliato. Scapui uucialii od Bpithara'team, 
aodat, teres, pnbetcem. Panicvia in spicam oblong am iDterruptam, bracteatam. Braetem obtonfK, feliaceee. 
dentatn, luperiores miiiDrei, purpurea. PedieeffiperbreTeB, fere nulli. Co/yx atro-langniiieUB, lemi-hifi»iu, 
qninqaefidiu, ■egmentia patentibiu, obtuBiuaciiIu. Petafa parrs, li^ats, purpurea, nninerria, seg:meiittt 
calfchui breriora. Stamina decern. Anther» inteate crocen. Captuia Mmiaupera, biroetrata. 

A ipeciei in appearence more oearlj allied to S. ptimtyhanica than t« the common state of S. nivalit, 
especially resembling' the former in its leaves, which have their central rib verj cunspieuoui, and are aliu 
fiuiUBhed with two lateral nerreg, which are more or less evident A strildng' character of this plant may be 
found in its generally interrupted lea^ «pike, which is almost entirely of a deep purple colour, and which it, 
as it were, speckled, with the orange-red coloured anthers. 

37. S. cemm. Linn. Sp. Pi. p. 577. Pi. Dan. t. 390. Smith Fl. Brit. p. 453. Engl. 
Bott. 664. Gmel. Siber. T. 4.p. 163. Wahl. Upp. p. 116. Hook. Icel. Tour. App. 
p. 323. Fl. Scot. P. I. p. 130. Br. in Ross' Voy. ed. 2. v. 2. App, p. 192. Br. Spitz, 
PI; in Scoresby's Arctic Eeg; t. 1. App. p. 75. Grer. PI. of W. Greenl. p. 428. Hook, 
in Scoresby's E. C. of W. Greenland. App. p. 411. Br. in Parry's lat Voy. App. 
p. cclxzT. Richardson in Prahklin's Joum. App. p. 737. 

Has. Igloolik. 1882 and 1BS3. Fern Island. Duckett Cove. Five Hawser Bay. 

18. Chrysosplsniuh. 

38. Chrysosplenium altemifolium. Linn. Sp. PI. p. 569. Fi: Dan. t. 366. Smith Fi. 
Brit. p. 447. Eng. Bot. t. 54. Gmel. Siber. v. 3. p. 29. Wahl. Upp. p. 111. Hook. 
Fl. Scot. P. L p. 128. Br. in Parry's Ist Voy. App. p. cclxxr. Richardson in Franklin's 
Joum. App. p. 737. 

Hab. Ighxdik. IS23. 
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VI. ROSACEA. 
19. Dkta8. 

39. Dryas integrifoHa. " Vahl. in Act. Hafti. v. 4. P. II. p. 172." Pi. Dan. t 1216. 
Br. in Ross' Voy. ed. 2. X. 2, p. 193. Br.in Parry's 1st Voy. App. p.cclzxvi. Ricbardsen 
in Franklin's Journ.App. p. 740. Qoldie, PI. of Canad. in Edin. Phil.Journ. v. 6. p. 3^. 

D. tftuOa. Pursh. PI. N. Am. r. 1. p. 350. 

Ut.B. Igloolik. 189 uid 1SS8. Bwroir RiTcr. Duke of Ywk'i Ba;, RepuUe Bay. Sontfi «ide of the 
StnitoftheFuryandHecla. Diuken Core. Neerlo-Ntkto. 

Thii elcf int little pUnt hu been found u ftt louth u the WUte Hilla of N. Hwnpthire, N. AmericA. I 
fc«r, howevei, thftt it is not lufficiently dislinct Crani D. oetopeUHu, 

20. POTSNTILLA. 

40. Potentilla ^cA«Ua. Br. in Robs' Voy. App. p. cclzxrii. 
P. sericeaf Grev. in PI. of W. Greenl. p. 430. 

Hab. Il^oolik. 1BS8 And IBSS. 

Flovm unall; petals scarcely longer thta the calyx, of ■ pale and dingy yellow colour. 

41. P. nivea. U-un. Sp. PI. p. 715. Fl. Dan. i 1035. Wabl. Lapp. p. 146. Gmel. 
Siber. v. 3. p. 183. t. 36. f. 1. Nestl. Potent p. 73. Lehmann Potent, p. 184. Pursb. 
PI. C. N. Am. V. I. p. 353. Richardson in Franklin's Joum. App. p. 740. 

n. foliis super Tillosiuscnlis viridibus subter niveo-tomentosis. Br. 

0. foliis utrinque TiUosiuKulia paginisconcoloribua. Br. 

P. nivea. ff. Wabl. Lapp. p. 147. 

P. grantortdica. Br. in Roas' Voy. ed. 2. ▼. 2. p. 193. 

P. Jrigida ? Qtby. PI. of W. Greenl. p. 430, (jde Br.) 

P. Jamesoniana ? Grev. loc. cit. 

P. kirstOa. (Vahl mss.) Fl. Dan. t. 1390. 

P. vahliana. Ijehm. Potent p. 172. 

P. 9ema. Hook, in Scoreaby's E. C. of W. Greenl. App. p. 413. (feda Br.*} ■ 

Hab. k. RepulM Bay. Biirow Rinr. South shore of the strait of the Pnrj and ,Heda. 

fi. Repulse Bay. Winter Island. Hre Hawser Bay. South side of t)te strait of the Pory and Beak. 

Flower* lai^e, handawne, deep yellov. PtentifU on tiie £. Coast of W.Onenland. (C^tafaStbiM.) 

VII. l^GUMINOSiG. 

21. ABTBAeAItOB. 

42. ABtr«galu8 alpiivas. Linn. Sp. PI. p. 107a Fl. Lapp. p. 218. t. 9. f. 1. Fl. 
Dan. 1 51. Gmel. Siber. t. 4. p. 45. Wabl. Upp. p. 190. t 12. f. 5- (fruit.) Wahl. Fl. 
HelT.p. 131. Wabl. PI. Carpat p. 228. Pursh Fl. N. Am. v. 2. p. 472. 

• Unfortunately, I possess no speamens to verify the obierratiou of Mr. Brown, that the P. terM of oiy 
account of Scoreaby'i plants is the game as P. nieea. I certainly ooght to have known P.mtr»a, aai ta han 
be<n able to have distingnished P. oika &ain it, 
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Phaca attragaiina. De Cand. Astrag. p. 52. Ricbardson in FraDklin's Journ. App. 
p. 745; 
A tinf le ipedmeQ in Hi. Bdw«rd«'s collectioo. 

2i. OXTTBOFIS. 

43- OxftropiB campestrii. De Cand. Astrag. p. 74. RichardscHi Id Franklin's Journal, 
App. p. 745. 

Astragalus campestns. Linn. Sp. PI. p. 1072. Smith Engl. Bot. t. 2532. Hook. Fl. 
Scot. P. I. p. 216. 

A. vralengis. FI. Dan. t. 104! 1 

Hab. lUpulge Bay. Duke of Toric'B Bay. South abore of the Strait of the Fuiy and Heclt. 
Id most of the specimeiu the aijx ■■ clothed with •hagg'f blach hain, aad the teeth ire black. 

44. Oxytropis uralertsis, De Cand. Astrag. p. 69. Richardson in Franklin's Journal. 
App. p. 746. 

Astragalus ttrcdenstt. Linn. Sp. PI. p. 1071. Smith Fl. Brit. p. 760. Bng. Bot. t. 466. 
Hook. Fl. Scot. P. I. p. 216. 
Hab. RepolM Bay. 

45. Oigrtropia arcHca. Subacaulis sericea, stipulis petiolaribus, foliolis oppositia 
altemisque ovali-oblongis, capitulo subumbellato paucifioro, leguminibus erectis oblongis 
acuminatis calyoibusque nigro-pubescentibus. Br, 

a. tubujtdjdlata, majw, floribus plerumque quaternia. 
O. arctica. Br. in Parry's 1st V07. App. p. cclxxriii. 

18. umfiora, minor, floribus plerumque solitariis. 

Hab. ■. 9. Barrow River. 

Two flpecimCDB in Mr, Edirardt'i collectioo, both in fruit, of var. .. 

This Tariet; (;»,) i» nuticed by Mr. Brown at the end of hia valuable Remarkt on tht Ftorm of Mdvillt Idattd, 
at diicovered by the ^ntlemen of the preflcut expedition ; and he cays of it, " Varietal notiibilis, vix enim 
dittincta iridetur ipeciet, itatura minore, Kapo inpe unifioro paaiimque umbcllii biflora, dentibui raljci* 
reipectu tubi paulo lon^^oribui, foliolii *«pe 7, qnaadoqae 9, Tillig peraittentibui utrinqne aifrateo.iericeiB.'' 
Br. in Parry'i lat Yoj. App. p. cccix. To thete remaikg I maf add, that the planti are not above half the 
■lie of >, the itenu Icsr wooUj, the leaflets Ebwct, denier, and covered with short, rer j white, tilkj hura. The 
peduncle icarcely risea above the leaves, and rarely bears more than one flower, occationallj two ; and each 
lubteniM b; a tmaU bractea. The corolla is of a most beautiful deep puipltih blue ; the calyx and lefume 
black, from the quantity of black hairs ; but thete are mixed witii several longer white ones. The contrast 
between the deep blue of the corolla and the dense, white, and silvery leave* renders this a ntoet lovely Httle 

VUI. ONAGRARI^. 
23. Efilobidu. 

46. f^ilobium latifoUtm. Uan. Sp. PI. p. 494. Gmel, Siber. t. 3. p. 164. Oed. Fl. 
Dan. t. 565. Punh Fl. N. Am. t. 1. p. 259. Richardson in Franklin's Journ. App. 
p. 736. Hook, in Scoresby's PI. of the E. C. of W. Greenl. App. p. 410. 

Chamsnerium halandfolium. Salisb. Hook, in Icel. Tour. App. p. 320. 
pis. Lyon-inlet. Wh September, i» fruit. Duclatt Cove. Rve HavMr Bay. 
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IX. COMPOSITiE. 
24 Lbohtodon. 

47. Leontodon paluslre. . Smith FI. Brit. p. 823. Engl. Bot. t. 553. Fl. Dan. t. 1708. 
RichardBon iaFranklin's Journal. App. p. 746. Br. in Parry's let Voy. App.p. cclxxriii. 
Hook. Fl. Scot. F.I. .p. 227. 

L. lividus. Waldstein and Kitaibel PI. Rar. Hungar. v. 2. t. 1 15. 
L. Taraxacum? Br. In Boas' Voy. ed. 2. V. 2. p. 194. 
Hab, Duekett Core. 

25. Ckbfis. 

48. Crepis nana, glaberrima, folits ovatis integemmis, pappo sessili. RichardHon in 
Franklin'a Jouru. App. p. 746. (App. Tab. I.) 

Hab. Repulse Bkj. Five H>wBeT B&f. Ljon Inlet. 

There are but hw opecimeat of this uofular plant, of which an excellent deufiption ii givan bj Dr.Richud- 
Bon, in the page above quoted. The only itation aiii|fned for it bj that gentieman is the Copper-nune Rifsr. 

26. ClNBBABIA. 

49. CinetSitia, congesta, capitulo lanato, foliis lineari-Iingulatis undulatiS) cauleBim- 
plicissimo. Br. in Parry's Ist Voy. App. p. cclzxiz. 

Hab. Igloolik. 1822, 1823. Neerlo-Nakto. 

This plant varieB from three to uven incbea in height. The leaves are lometimu merely nndulated ; at other 
tiniei fumiihed with long, apreading, sharp, unequtd, tooth-like proccsaet. Generally the flowers are col- 
lected iuto a remarliably compact head ; but b two of the apedmens seTcral of iti flower-stalks spring singly 
ttasa the axils of the leaves up the whole length of the stem ; they are mostly lingle-flowered in that case, 
bracteated, and leafy ; but always clothed, as well as the InTolucre, with a beautiful long and dense ulky wool, 
by which character this species appears to be principally distinguifihed from C, paluitrU. Whether tt not 
this be really a species, specimens exactly according with the indiridiiali in thia coUection were gallMtcd by 
Dr. Richardson in Bathurst Inlet, on the shore of the Arctic Sea, on the 85th Jnly *. 

27. AntsNNABIA. 

50. Antennaria alpina. Br. in Unn. Trans, t. 12. p- 123. Br. in Parry's 1st Voy. App. 
p. cclxxz. 

Gnaphaliumo/pintm. Linn. Sp. Pl.p. 1199. Fl. Dan. 1. 1512. Richardson in Frank- 
'lin's Journ. p. 743. Wahl. Fl. Lapp. p. 202. Grer. PI. of W. Greenl. p. 431. Hook, 
in Scoresby's Journ. of E. C. of W. Greenl. App. p. 413. Hook. led. Tour, App. p. 331. 
Purah Fl. N. Am. t. 2. p. 520. 

* Mr. Edwards is of opinion that those specimens of this plant, in Captain Parry*! cdlectioB, whichbaTe 
elongated flower-atjlks, were drawn out by having been made to grow w board ship ; at leait ke faai aeen such 
treatment produce this effect. He observes, too, that he never saw the plant, in ita native place of growth, 
otterwise than rtmaii^bly dense and crowded in ita infloreKence. 

SE 
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Hab. Dnckett Cove. South abon of the Stnitof the Fury ud HocU. 

Thete ipecinMDi, like thoac which were brought from MelrSJe Iihnd, are all fenule pUntt. 

b\. V.Tigtr*m mifiorum. Unn. Sp. PI. p. 1211. PI. Lapp. ed. Sm. p. 250. t. 9.-f. 3. 
Smith Enff..Bot.t. 241$ ? Fl. Dan. 1. 1397. WaU. Fl. Upp. p. 207. Hook. In ScofMbjr's 
E. C. of W. Oreeol. App. p. 413. Richardson In Franklin's Journ. App. p. 747. 

Hab. Fire Hawiei Baj. Ljoft Intel. Rvpnbe Bay. 

29. Chbtsanthemuh. 

52. Gbrysanthemum integrifolivm, pilosum, foliis linearibus integerrimia, caule sub- 
apbyllo unifloro. RichardBon in Franklin's Journ. App. p. 749. 

Hab. DnkeofTort^aBay. FItc Hawaei Baf . 

53. C. grandijlorum (nor. ep.), foliis (omnlbtis) bipjonatiflflis, lacinils lineoHbus acutis, 
caule unifloro. 

Hab. R(f uIm Ba;. Pern Bay. Meerio-Nakto. 

ItadiM perenniR, IJgfnaaa, lubfiiilforinii, ItbroM. Caidh dl^^tali* ad palmarem, (implex, bad plerumque 
dacumbeni. d«in erectua, flab«r, folioiu*. Folia biaodalia et ultra, pioDHtifida, i^ra, Kgmeath iteruiu 
I^Doatifidia, lactniia paudi, omnibui liMariboi acntia. Plot tannlndig, MiquiuDciaiQ latiu. InBetuemm plano- 
hamiaphMricum e aquamu numenxla imbricatiit viridibua, margine lata, icarioao, nigro. Corolla rwdU albse, 
lilfulatai, apice trideutatK, diaci plaoK, luten, tubuloin. 

Erideotl^ allied to the PyretKrum HaUeri and atpinum of WUldeaow [Ckryuutthemunt auet,), but ^Benng 
bum them in iti more numeroaaleaTM, and in haring' all the foliage, tliat of theatemaaweUaaoft}Hroot,equally 
out into niuneroui bipinnatifid, linear and acute segments, and also in the great size of the ilower aa conaidered 
in proportian to that of the plant. In une specimen, there appear to be one or two abortire flowers in the axils 
(^ the leaves, besidea the termipal perfect inflorescence. From the CAryMnfAeatun (or P;Tetliiiim)tNoiiar>Mi 
it ii dittinguiabed by Ita diminutive stature, simple stem, with the much narrower, more r^tdarlj pinnatifid 
teavea, and Am broad black Karioae margin to the scales of the involucre. 

X. CAMFANUXACE^ 

30. Campanula. 

54. Campanula unifiora. Lion. Sp. Fl. p. 231. Fi. Lapp. ed. Sm. t. 9. f. 5, 6. Wahl. 
Lapp. t. 3. Fl. Dan. t. 1512. Svebsk. BoL t. 526. Richardson in f^anklio's Journ. 
App. p. 733. Br. in Parry's Ist Voy. App. p. cclzxx. 

Hab. Five Hawser Bay. 

Found oil the E. Coait of W. Greenland by Captalti Sabine. 

XI. MONOTROPE^. 
31. Ptsola. 

55. Pyrola rotundifolia. Linn. Sp. PI. p. 567. Smith Pi. Brit. p. 444 Bigl. Bot. t. 213. 
Fl. Dan. t. 110. Hook. Fl. Scot. P. I. p. 127. Wahl. Lapp. p. 110. Gmel. Siber. t. 4. 
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p. ISB. Br. in Rom' Vojr. ed; 2. i. 2. p. 193. Hook. Icel. Tour, App. p. 322. Richardiou 
in Prmnklin's Joum. App. p. 737. Pursh. Fl. N. Am. ▼. 1. p. 299. Ooldio, PI. of Canad 
in Edin. Phil. Joum. v. 6. p. 326. 
Hab. Vin Hamer Bar. 

56. P. c/Uorantha. Swartz Act. Holm. 1810. p. 190. t. 5. Svensk Bot. t. 453. Nutt. 
Gen. of N. Am. PI. T.l. p. 273. 

Hab. Duckatt Ca*e. 

Ai far a* tha fonn of tbe ityle is coDcerned, both of the above specie), if they maj be called diatinct, coiw 
between the P. ntvndifolUi and P. nurlia of our coantrj. 

XII. VACCINES. D.C. 
32. Vacoiniom. 

57. Vaccinium u/i^'ntwun}. Linn. Sp. R p. 499. SmittiFl. Brit. p. 415. Engl. Bot. 
t. 581. Fl. Dan. ». 231. Hook. Fl. Scot. P. I. p. 118. Wahl. Upp. p. 96. Qret. 
PI. of W. Oreenl. p. 438. Hook. Icel. Tour, App. p. 321. Richvdson in PraakUn's 
Joum. App. MSS. Purah Fl. N. Am. t. 1. p. 288. 

V. pubescent. Fl, Daa. t 15I&. Hook, in Scoradiy't B. C. of W. Qreonl. Apv- 
p. 410. 
Hab. Five Hawwr Baj. JUpulM Baj. South lide of the itnit of tha Forr iU Bwlft. 

Xm. ERICINE^. 

33. Rhododbndvoh. 

58. Rhododendron Icgiponicwn. Wabl. Fl. Lapp. p. 104. Qrav JH. of W. Grcctd. 
p. 4SIT. RichardsoQ in Franklin'a Journ. App. p. 737. 

Azalea lappomca. Linn. Sp. PI. p. 214. Fl. Upp. 1 6. f. 1. Pall. Hpii- p. $3. t. 7. f. h 
A. B. Fl. Dan. t. 966. 
0A«. Five Hainer Bay. Ljod Inlet 
Found, by Mr. Boott, m the gummit of White Hoantaiiu, N. America. 

34. Lbduh. 

59. Ledum paiwtre. Linn. Sp. PI. p, 561. Fl. Dan. 1. 1031. Pursh Fl. N. Am. v. 1. 
p, 300. Richardson in Franklin's Joum. App. p. 737. 

Hav. Five Hawur Baj. Dodratt Core. 

Accordio; to Dr. Richardion, thii plant ii noticed in Heanie's expedition, under the name of Wishh- 
K^ncca, and u fi>nnd to be a better inbetltnte ftn- tea than L. bOifMum. 

35. Abalsa. 

60. AzaieaprocurrAent. Linn. Sp. PI. p. 215. Smith Fl. Brit p. 231. Engl. Bot. 
t. 865. Gmel. Sibw. t. 4. p. 136. Hook. Icel. Tour. App. p. 317. Wahl. Up. p. 62. 

8ES 
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400 BOTANY. 

Fl.Dan.t.9. Hook.FlScot. P. I. p. 73. Punh Fl. N. Am. t. l.p. 154. Bicliardsoii 
in Franklin'B Journ. App. p. 733. 

Hab. Upper Sange Itland. 

It hu been found on the N. W. Cout of Americs hj Mr. Heiuiei, «nd on the Eommit of the White Hoon- 
tuni bf Hr. Bogtt. 

' 36. Arbvtvb. , 

61. Arbutus atpina, Linn. Sp. PI. p. 566. Smith Fl- Brit. p. 4^. Fl. Dan. t. 73. 
Eiig. Bot. t 2030. Lightf. Scot. t. 1. p. 215. t. 11. f. a. b. Hook. Fl. Scot. P. I. p. 126. 
Iceland Tour, App. p. 322. Pall. Siber. v. 3. p. 24. 27, 33. Purah PI. N. Am. t. 1. 
p. 283. Wahl. Lapp. p. 109. Wafal. Helv. p. 75. Richardson in FKuiklin's Joum. App. 
p. 737. 

Hab. Fire Ihiner Bkf . 

There w onlj one specimen of this plant in Capt&in Purf's collection, and it heart hut a sin^ follj-formed 
frnit. Another tpecimen is in Hi. fidwards'e collection. 

62. A. Uva Vrsi. Unn. Sp^p. 566. Lightf. Scot. p. 216. t II. Linn. Fl. I^pp. ed. 
Sm. T.2.p. 129. t.6.f.3. Sin:Fl. Brit, p.443. Eng. Bot. t. 714. Hook. Fl. Scot. P. 1 
p. 126. Wahl. Lapp. p. 109. Hook. IceJ. Tour, v. H. App. p. 322i Wahl. Heir. p. 75. 
Wahl. Carpat p. 115. Richardson in Franklin's Journ. App. p. 737. 

One specimen in Mr. Ediranh'a collection. The N, American Indiana an accustomed to smoke this plant ; 
and because it is carried in the imoktnif-bagi of the trading clerks. Dr. RichardBon tells us it has fot the 
name of Me k Commit. In Lapland, the leaves are used for tanning and djeing, as they are in Iceland : and 
LioDcns, in his interesting Laehtti* Lappomea, sajs, that man; barrels of them were annual); sent for sale to 
Stockholm. 

37. Andromkda. 

63. Andromeda tetragona. Linn. Sp. PI. p. 563. Fl. Lapp. ed. Sm. p. 135. t. 1. f. 4. 
Fl. Dan. t. 1030. " Pall. Ross. v. 2. p. 56. t. 73. f. 4. (haud in Sibirica." Wahl.) Wahl. 
Lapp. p. 107. Fursb Fl. N. Am. v. 1. p. 290. " Brown Spitz. Fl. in Scoreshy's Arctic 
Reg. V. 1. App. p. 75." Br. In Ross' Voy. ed. 2. t. 2. App. p. 192. Qrev. inPl. of W. 
Qreenl. p. 428. Hook, in Score8by*s E. C. of W. Greenl. App. p. 410. Br. in Parry's 
1st Voy. App. p. cclxzzi. Richardson in Franklin's Joum. App. p. 737. 

Hab, BarrOT RiTer. Duke of York's Baj. Repulse Ba;. 

38. &HFXTBUM. 

64. Einpetrum nignm. Linn. Sp. Pi. p. 526. Sm. Fl. Brit. p. 1072. Eng. Bot. 1 526. 
Fl. Dan. t. 975. Ughtf. Scot. p. 612. Pall. Siber. t. 3. p. 33 and 286. Wahl. Upp. 
p. 274. PuTsh Fl. N. Am. p. 93, Bieberst. Tauric. Caucas. v. 2. p. 415. Wahl. Cup. 
p. 320. WahJ. HelT. p. 186. Hook. PI. Scot. P. L p. 287. Br. in Robs' Voy. ed. 2. 
T. 2. p. 194. Hook. Icel. Tour, App. p. 335. Hook, in Scoresl^'s E. C. of W. Greenl. 
App. p. 413. Grer. in PI. of W. Greenl. p. 432. Richardson in Franklin's Journ. 
App. p. 753. 

Hab. Barrow River. Dockctt Con. 



,y Google 



BOTANY. . 401 

TaUeDberf ottterres th«t Uts berrici of thit phut are of a nij dimiiratiTe dee when prodaced upon the 
SviiB Alps. In Laplsnd, thej attain a haget growth upon tte moantains than in the woods, and are hy no 
meaai despised b]' the Laplanden. Dr. Richardson assures ui that in hig^b northern latitudes, this firvit, 
after the first firoat, becomes very juicy and pleasant, and that it is boarded up by the diOerent species of 
Uannots, and fomis the autumnal food of the Aiuu hyperborea. It ij found od the sunuDit of the Wlute 
Honntaini, N. America. 

XIV. BORAGINRfi. 

39. LlTHOSPESMUH. 

65. Uthospermum marititratm. Lehm. Asperif. p. 291. Hook. Fl. Scot. PI. I. p. 68. 
Fulmonaria Tnaritima. Unn. Sp. Pi. p. 195. Ligbtf. Fl. Scot. t. 1. p. 134. t. 7. Smith 

Fl. Brit. p. 218. Eog. Bot t. 368. Hook. Icel. Tour, App. p. 316. Fl. Dan. t. 25. 
Gunner Fl. Norveg. p. 17. Wahl. Lapp. p. 57. Richardson in Franklin's Journ. App. 
p. 733. 

P.porri/fora. PurshFl. N. Am. v. 1. p. 131. 

Has. Eastern entrance of the Frozen Stmt. 

The apenmenB of thli plant are very small ; not exceeding three or four inches in length. 

XV. SCROPHULARIN.*:. 

40. Pedicdlaris. 

66. PedicularU fitmmea. Ldnn. Sp. PI. p. 846. Fl. Lapp. ed. Sm. p. 210. t. 4. f. 2. 
Fl. Dan. t. 30. Gmel. Siber. t.3. p.212. Hook. Icel. Tour, v. 2. App. p. 318. Pursb, 
Fl. N. Am. T. 2. p. 426. Grer. in PI. of W. Gteenl. p. 430. (exd. syri. Hall.) Richardson 
in Franklin's Voy. App, p, 742. 

Hab. Viye Hawser Bay. 

" Corolla flaviesima, ifalea sangfninea." (Rie\. MSS.J 

TheSwissP.jfainiiwaof DeCaodolle, Wahlenberf^ considers to be a distinct species. 

67. Pedlcularis sudetica. Willd. Sp. PI. t. 3. p. 209 ? Richardson in Franklin's Journ. 
App. p. 742. 

Han. Duke (^ToA*! Bay. 

"RadUi fibroaa. Caulii plenunque solitariui, spithanueus et ultra, stepe tortus, inieme glaberrimu*. 
Petia radiealia ciTcumscriptione lineari-Ianceolata, acuta, profunda piuoatifida, elongato-petiolata, pinnis 
■Itemis oppo^isTC, lioeari-lanceolatii, n|[ulariter serratis, serratorit liiacis. Folia eatUina interdum petiulata, 
intcrdom sessilia> juniora pubescentia. Spiea |Hlii intricatis nitentibus obToluta, bracteata. CiUj/m 
florens, sesailis, riUosisiimos, segmentia quinque liuearibua, aerratis, acutis. Corolla erecta, roseo-nibra: 
fauee aperta, subrentricosa, purpureo-maculata ; tubo calycem Bqaaati ; galea col umbino- rubra, obtutisainia, 
breviasime rottrata, rostro deciao^ leriter eroso, crenata et deotibiia dndbns subolatis deonnm directio munito ; 
labio inferiori profiuidkit trilobato, lobis repandis eroais, deatatiaTe. Styliu exaeitaa." Rieh. StSS. 

The three specimens of this plant which exist in the collection, accord perfectly with the abore deKription 
by Dr. Richardson of P. tudttiea. That gentleman expresses a donbt, in his manuscript notes, if it be really 
the P. tudetiea of WUldenow. Mr. Brown's obaemtion upon it is " P. tudetiea, Richardson in Franklin's 
Joomal, p. 742, i ludelica vera nx direria eat nisi eonillss labio superiore breTiore, dentienlo long^ore caule 
■nbnnifidio, nee special diitincta ridetur." The same author remaita that the true P. tMtleftea cones very near 
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40S »oT4Ny. 

tobjsp. nvfJM*) baiaffbowmroflMferitktun, hftvitf du iteou g^iluoiu, tiie lobet of tbe Imtm Ubmt, 
incwO'piDiiatifid ; thoM of tke iten not diUtod is tbe petiote. tud tha lower Up «f the carclU Bum£a*% 
tootiie'l. 

68. P. Urtuta. Linn- Sp. PI. p. 847. Fl. Lapp. ed. Sm. p, 211. t. 4. f. 3. " Fall. 
Sib. V. 3. p. 34." FI. Dan. t. 1 105. Br. id Row" Voy. «d. 2. t. 2. App. p. 192. Br. In 
Spitz. PI. (fide Grev.) Grer. in PI. of W. Greenl. p. 431. Hook, in Scoreaby's E. C. of W. 
Oreenl. p. 413. Ricbardson in Franklin's Joum. App. p. 742. 

Hab. Ifloolik, ISSS, 1823. Five Hamer Bay. South Bhore of th« Strait of Ae Puiy and HecU. Neerlo- 
Nakto. Reimke Bay. Savags Iiland. Hudwa*! StraU. Barron River. 
" Curolla tota roaea." Rick. AfSS. 

69. Pedicularia Nelsonii, Bubpubescens, caule brevi Bubapbyllo, foliis pinnatlfidis pin- 
qis ovatis incisis, Soribus (2-4) capitatis corolla calyce quadruplo lopgiore, galea obtusa. 
pistillo breviore. (Apf. Tab. I.) 

P. Ndsonii. Br. MSS. in Herb. Banks. Richardson in Franklin's Journ. App. p. 743. 

P. verticillata. Pursh. Fl. N. Am. v. 2. p. 426 (fide Ricb.) 

P. capitata. Fischer, MSS. in Herb. Hook. 

Has. Duke afTork'i Bay. JglooIUt. Duckett Cove. 

RadxM parva, Bubfuiiformig, parnm fibroea. Caulit lolitarius, nunc duo ex eadem radiee, erertus, di|ita- 
lis ad palmarem, rel " BpithamKam," [Ai'cA. MSS.), fere lemper aphyllui, nusc nnifoliatus, pubeiceiu, Tuidia 
vel purpureut. Folio fere omniiio radtcalia, ad baiin Bquamis ovaliB, fiiieia, imbricati» circumdato, pleminque 
bioa, DUDC tema rel quatema ad ting^uin caulem, una cum petiolum loDgiuiculum, bi-triuncialia, circum- 
tcriptione lanceolata, profiinde piiuiati6da,pinniB0vatii, dentatis inciiis, nunc iterum (ubpinnatiGdu, pube». 
Qentibus pnecipue lubtua qiargineque. Bractta foUacen, floribua brerlpm. Cal^M quinquelobus, obo luperiore 
breviore, omoibus ovito-Ianceolatii, crenatiB, pubeicentibuB. Carina caljce quiidntplo longiore, curvsta, 
" pritnulaceo-flava, edentula" {Rich. MSS.), lablo Buperiore, Ben galea, fumicato, obtuilBBlmo, idetillo 
breviore, marginibua claiuis, labio iaferlore dUntinuae catneo-nibro, trilobato, tricaricalo, Buperiore mnl- 
tum breviiM«. 

The BpecimenB of thi» plant coincide precisely witb thote of P. Nelsotiii, which I bave rweived ftan Jh. 
Richanlsoa, and also with individuali which Dr. Fiacher bad MBt me &oid Unalaacka under the nam of P. 
capitata. The latter appellatiaa, however, ai far M I eaa diieerer. hai never been puhliiked. 

To tbe P. tertieXaU of Wildenow and Jacquin (Fl. Auatr. t. iOO}. witb whkb Pnnh appears to have 
coDfonnded thii Bpeciea, it aeemi to bear little or no reMmblance. It* neareat affinitj, eapedaU; when we 
couider tbe large aize of ita flower* and their lituation, it with P. Sceptrum Carolinuot, That plan^ how- 
ever, IB three or four timea the size of the present individual, haa the leaves far leai deeplv piniitifiii. tbe 
lower Up of tbe corolla long;er, the itjle included, and the whole plant is glahroni . 

XVI. PRIMULACE^ 

41. DiAPpHSIA. 

l(i.lJm.ymwAlaj)p<mica,\Afm.S^.V{.^,^2Ji^^. Fl- Lapp. p. d7. t. 1. Fl. I. Fl-Dan. 
t. 47. Wahl. Fl. Upp. p. 58. t. 9 (fraot.) " Rottb. PI. Gre«nl. in Act. Hafn. ▼. 10." 
Srensk. PI. t. 217. 

* P. aretiea ; eaule aimplici lanato, foliie pionatifidii, lobii Buboratie dentato-iociaia ; tdultii fli^iii ; cau- 
Unii petiolo diUtato ; cal/cibiu quinquefidia lapatii, galea obtuia truqcata twlentata, filuteqtU Iwigtwibni 
Unatia." Bi. in Panyt let Voy, App. p. nduz. 
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D. obtusifolia. Pursh. PI. N. Am. t. 2. p. 147. 
Hab. Upper Savage laland. 

Tbii plant ReemB to be of rars occurrence, agit hag not beea noticed hjsaj of our Kcent Arctic Voyagen, 
and ai only one individual of it Bxietg in the preient colkctioo. 

It uccun on tb^ Bummit of the White Hountaina, N. America, irbere it baa been gathered by Mr, Boott. 

XVII. PLUMBAGINE^. 

42. SrAtics. 

71. Statice^imwria, Linn. Sp.PI. p.394. Ligfatf. Scot. p. 173. Sm. Fl. Brit. p. 340. 
Engl. Bot. t. 226. Pall. Sib. ▼. 3. p. 33. Wabl. Lapp. p. 76. Hook. Icel. Tour, v, 2. 
p. 319. Hook. FI. Scot. P. L p. 97. Qrev. in PL of W. Greenl. p. 427. Puwh. Pi. N. 
Am. V. 212. RictiardsoD in Franklin's Journ. App. p. 735. 

Bi.B. RepuIieBsy. Duckett Cove. Fire Hawier Bay. 

XVIIL POLTGONELE. 

43. OzTBIA. 

72. Oxyria rCT»/ormw. Hook. Fl. Scot. P. 1. p. HI. Richardaon in Franklin's Jo<im. 
p. 735. Br. in Parry's Ist Voy. App. p. cclxxxii. 

Rumex cf^nuf . Lino. 3p. PI. p. 480. lightf. Scot. v. f. p. 190. Sm.Fl. Brit. p.39d. 
Bug]. Bot. t. 910. Fl. Dan. t. 14. '* Pall. Sib. v. 3. p. 33. Mart. Spitzb. Phippa Pol." 
Hook. Icel. Totir. App. p. 320. Br. in Rose* Voy. ed. 2. v. 2. p. 192. Pursh. Fl. N. Am. 
T. 1. p. 24S. 

Rheum digynum. Walil. Lapp. p. 101. t. 9. f. 2. (fruit). Wahl. HcJt. p. 74. FI. Carp. 
p. 114 Grev. PI. of W. Greenl. p. 427. 

Hab. IglooUk. Duckett Cove. Eutem entrance of the Frozen Strait. Sontb side of the Strait of the 
Fory and Hecfat. 

Thii gTOwi on the iiuDnit of the Koeky Hoantun, N. AnerEca, at m elevadon «f 10>1}00 ftet, aecor£i^ 
t« Dr. Tomy, in Ifae Annalt of tk« Lyeenn of NatiTut. of Niw Toifc. 

44 PoLIOONDtf. 

73. Polygonum viviparwn. Linn. Sp. P). p. 516. Lightf. Scot. p. 206. Sm. Fl. Brit, 
p. 428. Engl. Bot. t. 669. FKDan. 1. 13. Fl. Ramtscli. in Arct. Zool. p. 195. Mart. 
Spltzb.Pl.Cap.b. t l.f.a. Gmel.Siber, t.3. p.44. t 7. f.2. Wahl. Lapp. p. 99. Hook, 
in PI. Lond. cum fig. Hook. Fl. Scot. P. 1. p. 120. Hook. Icel. Tour, App. p. 321. 
Pursh. Fl. N.Am. v.l. p. 271. Bieb. Pl.Tauric. Cauc t. 1. p. 301. Wahl. Helv. p. 73. 
Wahl. Carpatb. p. 114. Orev. in PI. of W. C. of Greenl. p. 427. Hook. iaScoreaby's 
E. C. of W. Greenl. p. 410. Sveaik. Bot. p. 336. Br. ia Parry's Ut Voy, App. p. cdzxxi. 
Richardson in Franklin's Joum. App. p. 737, 

Hab. DuckeUCove. 

Ur. Boott hoi found it on the summit vS the Whit« Hountaim. 
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XIX. AMENTACE^. 

45. Salix. 

74. Saliz reticulata. Linn. Sp. PI. p. 1446. Fl. Lapp. ed. Sm. p. 2%. t. 8. f. 1. t. 7. 
f. 1,2. Pl.Dan.t.212. Lightf. Scot. p.601. Sm.Pl. Brit t. 1057. Engl. Bot. t 1968. 
Wahl. Upp. p. 262. Wahl. Helv. p. 184. W&hl. Carpath. p. 313. Hook. Ice). Tour, 
App. 335. Hook. Fl. Scot. P. 1. p. 263. - Pureb. Fl. N. Am. v. 2. p. 610. Richards(» in 
Franklin's Journ. App. p. 752. 

Hab. DuckettCove. 

Onlj one specinwo, and probably a rare plant. Tbe preunt indindnal U a rarietf , vith llie leavei nnall, 
almoat orbicnlar, thick, rigid, and deeply reticulated. - 

75. Salix arctica. Br. in Robs' Voy. ed. 2. v. 2. App. p. 194. Br. in Parry's Ist Voy. 
App. p. cclxxxii. Richardson in Franklin's Journ. App. p. 752. Salix, No. 37. Hook, in 
Scoresby's E. C. of W. Greenl. App. p. 414 (descr. alne nom.) Salix, Grev. in PI. of 
W. Greenl. p. 432. (fide Br.) 

Hab. Ig^looUk. Barrow River. Soath sbore of the Strait of the Furj and Hecla. Upper Savage 
Illand. Hudson's Strait. 

Tluiii the only ipeciea of Willow noticed in Mr. Brown't Liflt of the Plants of Melville Island. Dr. Ricb- 
ardAOD, in ■ MS. note to his Appendix, observea that ProfesEor Homemann i* said to have referred lome 
apecimens of Willow, collected in Captain Parry'i 1st Voyage, to the S. itrtifUia of WaUenbCT^ , fmn 
which it appears that this plant ia tbe one intended. The S, vertifoHati Fbra Lapporaca diffen not otdy 
in ite much narrower leaves (folia oblouga oblique aceuminata), bat alao in the very small and lanceolate 
scales of the catkin, which are represented a* ebwter than the pedicel of the garmen. 8. aretiea is however 
an extremely variable plant : one specimen in Hr. Edwards's ctJIection hu the underside of its leave* thickly 
covered with a white silky pubescence, like that of £. arenaria. 

76. S. herbacea. Linn. Sp. PI. p. 1445. Fl. Upp. ed. Sm. p. 294. t. 8. f. 2. t. 7. f. 3, 4 
L^htf. Scot. p. 600. Fl. Dan. t. 1 17. Sm. Fl. Brit. p. 1066. Engl. Bot. t. 1907. " Pall. 
Sib. V. 3. p. 33. Pall. Fl. Ross. T. 2. p. 85. Wahl. Lapp. p. 260. Wahl. Carpat. p. 315. 
Wahl. Heki p. 184 Puiah. Fl. N. Am. v. 2. p. 617. Hook. loei. Tour, App. p. 334. 
Hook. Fl. Scot. P. 1. p. 283. Grev. Pi. of W. Greenl. p, 432. 

Hab. Duckett Core. 

MONOCOTYLEDONES . 
xx. svvczm. 

46. Jdncus. 

77. JuncuB fti^iunw. Linn. Sp. Fl. p. 467. Lightf. Scot p. 1100. Smith Fl. Brit, 
p. 382. Engl. Bot. t. 898. Fl. Can. 1. 120. Br. in Parry's 1st Voy. App. p. cclxxxii. 
Hook. Icel. Tour. App. p. 319. Hook. Fl. Scot P. 1. p. 106. 

Om ■pttimen In Mr. Edwards's collection. 
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47. LozcLA. 

78. Luznla hyperborea, Bpicis multifloris subumbellatis pedunculatis Bessillbtisque 
(nunc omnibus Bessilibug), bractea umbellse foliacea; partialibus omnibus fimbriatis, 
capsulis obtusis perianthia acuta subsquantibns. caruncula baailari seminis obsoleta, 
foliis planis. Br. 

a. major, foliis angustioribus, bracties partialibus insigniter albo-fimbriatis. 

L. hj/perborea, Br. in Parry's 1st Voy. App. p. cclxxxiii. 

L. campestru, Br. Spitzb. PI. In Scoresby's Arct. Reg. 1. App. p. 75. 

Juncua arcuatus. Hook, in Scoresby's Greenl. App. p. 410 (fide Br.) 

J. campestrU. Soland. in Phipps' Voy. (fide Br.) 

fi. minor, foliia latioribus, bracteis partialibus vix fimbriatis. 

Has. m. Duke of Yoik'i Bay, Southampttm Inlet. Duckett Cove.— 3. Iglodlk. 8. shore of the Strait of 
the Furj uid Hecl&. Heerlo-Ntlcto. Duke of Toil't Ba;. 

It is vtrj eagy, with the numeroue specimeni which I have Men both id Captain Parry^ uid Mr. Edwwdas 
coUectiona, to separaU the individuals vhich I have indicated above ai constituting the varieties > and $ of thii 
specie* ; and it is possible, when the perfect fruit of tlie latter sliall be di»covered, that it inaj fimiiih more 
important cliarBcters than any I have yet detected, and enable ui to malie of it a new ipecies. The 
broad-leaved variety, indeed, appears more diitioct from ■, than the latter does from the IiMXnia arevata 
of Flora Londinenua (Jwneiu arcuatat of Wahlenberg). In their deeply fimbriated partial bracteaa the 
two plants agree ; and the L. kgperborea, from the single head or tpilce whidi it bean, often throws out 
two, more or less pedunculated spikelets ; bat then, however lonf theae pednnclei may be, I have never seen 
them in an arcuate atate, nor bearing so small a number of flowenai does L. arevata. 

It must be confeised that the difflculty of diitin|fuiahing these, as well at the L. tudetiea of Willdenow and 
the L. eongeOa of Flora Vantea, from L. eamptttriM. it very great ; «nd perhaps all of them n^t, without 
much impropriety, be united together under the uuae head *. 

XXI. CYPERACE^. 



* r^m divisis. 

79. Carox seirpmdea. Mich. Fl. Bor. Am. t. 2. p. 171. Pursh. Pi. N. Am. v. i. p. 34. 
Richardson in Franklin's Joum. App. p. 750. 

C. Wormskioldiana. Fl. Dan. t. 1528. 

Has. Duke of York's Bay. Southampton Inlet, Five Hawser Bay. Lytm Inlet. South shore of the Strait 
of the Fnry and Hecla. 

* Since the above waa written, I Gnd in Captain Sabine's collection from the E. Coast of W. Greenland 
some gpecimma of Luzuta hgperhorea irith the pedicels curved, and 'u no respect differing from the true 
LMXulaai'euata butinharing a greater number of flowers in each spikelet ; thus very nearly indeed agreeing 
with the " Juneut eampeslrU, var." of Fl. Dan. t, 1886, found in alpine moon in Norway. 

a p 
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•• Spids androgi/tas pedunculatis. 

80. Carex atrata. Linn. Sp. PI. p. 1386. Lightf. Scot. p. 555. Fl. Dan. t 158. Smith 
Fi. Brit. p. 987. Engl. Bot. t. 2044. De Cand. Fl. Gall. Syn. p. 141. Wahl. Helv. p. 174. 
Wahl. Carpath. p. 302. Hook. Icel. Tour. App. p. 333. Hook. Fl. Scot. P. I. p. 266. 

Hab. Sooth ihore of the Strait of the Fury aai Hecla. 

There it but one imperfect Bpecimeo of whmt I coDsider to be (his ipeciei ; but ita fmctification it in too 
ywmg a itate for me to feet certain on the point. 

81. Caxex fuligiTiosa. Sternb. and Hopp. in Act. Bot. Soc. .Ratisb. t. i. p. 159. t. 3. 
Richardson in Franklin's Journ. App. p. 750. 

C. misandra ? Br. in Parry's Ist Voy. App. p. cclxxxii. 

$, squamis. Capsulisque pallida fuscis. • 

Hab. Duke of York** Ba/. Soutliamptoii Islaad.— ^. Five Hatner Baj, Duckett Core. 

'"• Spicis pltmmis, sexu disiincto. 
+ Mascula solitaria. 

82. drex vstulata. Will. Sp. PI. v. 4. p. 293. Smith Engl. Bot. 1 2404. Hook. PI. Scot 
P. 1. p. 266. 

C. atro'fusca. Schkuhr. Caric. p. 106. t. Y. n.82. 
Hab. R^uIm Bay. 

83. Carex catpitosa. linn. Sp. Pi. p. 1388. Smith Fl. Brit. p. 1000. Engl. Bot t. 1507. 
Ughtf. Fl. Scot. p. 560. De Cand. Fl. Gall. Syn. p. 141. Wahl. Hdv. p. 175. Wahl. 
Carpath. p. 304. Hook. Fl. Soot P. 1. p. 268. 

0. foliis latioribus, bractelB foliaceis, spicia cylindraceis, culmo levi. 
C. concoior? Br. in Parry's latVoy. App. p.cclzxziii. etp. cccix. 
Has. Igloolik. 
Thii species ii found on the (ummit of the White Mountaloa, N. America, b^ Ur. Boott. 

84. Carex twmbranacea, spica mascula Bubsolitaria, femineiB magia minusve pedicel- 
latis, oblongo-cylindraceia erectia obtusis (atro-fuaia nitidis), fructu iievi rotundato inflato 
breTiter acuminato bifido pedicellatOi vaginis perbreTibus. 

HiB. Dttke of Tork-a Bay. 

Cauiit 6-10 polllcarii erectua, obtuse triqueter, superoe quandoqae, non temper, foliaceua, scaber. Felim 
lun^tudine caulis, lineari-scumiQata, dual Tel etiam trei lineat lata, plana, ksria, vel ad marfinem ninutissime 
scabra, siccitate mai^e subincurvo ; Taginii longii gIslMrrimia, ore integerrimo. Bractea inferior ftdiiuea, 
spicas Kquans, baii breriter raginata ezaurlculata ; superiorea mnltotiei minores fere labalata, baii inlmuri- 
culatB, anprema aquanue oratw, fusue ; auriculn breres, fascK. 

Spiem mateuitt terminales, aolitarin rel bina, claTato-cyliadraiieEe ; squamie oboTatii olrtusis intense pur- 
pureo-fiucis, marfine versus apicem tenuisume byalltiis, nerro pallidiore, 

Spiett faaiitta S vel 3, oUnngo-cylindnMXH, umnam ad duas unciaa longfs, 41ineu Intse, obtuse, omnino 
purpureo-foscss, nitidis ; inferior plerumque subtonge pedunculata ; reliqun fere tgI omniiiu seaailes ; aquamn 
oborato-oblonfte, longitudine fhtctus, atro-sanguhieie, nitida, teuerrima, coucolores. Fructiu rotundatua, 
inHatua, Issvia, (liceitate rugoaus) aitidus, iatente porpureo-fuMua, baai lolainmodo pallidiore. Tiridi, apice in 
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Acnmen !>«»«■ bifidnm, concolanim pToductiu, bati pedicellatut. Stigmata S, pubncentM. Aehenium cir- 
cunucriptione late oratum vel Tere oboratum, tritui^Bre, pallide flaTO-fuwura, leHile, cupula dimidio brerius, 
apice itflo duro penbtente terminatum. 

I know of no Bpedei of Carex which, for peculiaiitj of fnictificatioii, can be compared to the present one. 
Its moBt ■triking' character conautB in the deep purple brown colour and tbe Bhinlng^ Burfaee of its spikes. Both 
the scales and fruit, or at least the coyeriog: of the fruit, (cupula or iirceolut), are siogularif membranaceous 
and thin ; not letainia^ their funn when dry, b(it becouiog shri»eUed. The achenium is small when ripe, not 
occupfiiig above half of the urceolus, and the urceoliu itself it placed upon a moat decided, though short, 
footstalk. In this pecaliaritf the C. menUiraHaeea approaches the C. podoearpa of Brown, in the Appeodix 
to Franklin's Journal, (a species verj closely allied to C. rarifiora of English Botany), but it resembles it in 
no other reapects. I may add, that 'mC.potioearpo th« fruit tapfra down graduaUj into thefiMtstalk; whereas 
here the base of the ftuit is almost truocated, atid is set upon the decided pedunde. 

49. EEIOFUOR0M. 

85. Eriophorum ct^itatum. Host Gram. Aust. t. 38. Schrad. Fl. Germ. v. i. p. 152. 
Smith Engl. Bot. t. 2387. Wahl. FI. Lapp. p. 18. Fl. Dan. t. 1502. De Cand. Fl. Gall. 
Syn. p. 145. Br. in Parry's lat Voy. App. p. cclxxxiv. Hook. Icel. Tour, App. p. 313. 
Hook. Fl. Scot. P. 1. p.20. Hook, in Scoresby's E. C of West Gre^. App. p. 410. 
Wahl. Helv. p. 11. 

E. Sckeuchzeri. Roth, in SimB' and Keen. Ann. of Bot. v. 1. p. 149. 
Id Mr. Edwards's collection is one specimen of thia plant. 

86. E. gracUe. Both, in Sims' and Keen. Ann. of Bot. v. 1. p. 150. Smith Engl. Bot 
t. 2402. Wahl. F. Lapp. p. 19. De Cand. Fl. Gall. Syn. p. 145. Hook. Fl. Scot. P. L 
p. 20. 

^. triquetrum. Hoppe Taschenbuch for 1800, p. 106; 1801, p.~ 133; 1802, p. 62Cfld. 
Wahl.) Fl. Dan.t. 1441. 

Hi.B. Duke of York's Bay. Southampton Inlet. 

87. E. angiistifolium. Hoffm. Fl. Germ. ed. 1. v. i. p. 19. Smith Engl. Bot. t. 564. 
Purah. Fl. N. Am. v. i. p. 58. FI. Dan. t. 1442. De Cand. Fl. Gall. Syn. p. 145. Br. in 

' Parry's iBt Voy. App, p. cclxxxiv. Hook. Fl. Scot. P. 1. p. 22. Richardson in Franklin's 
Journ. App. p. 731. 

E, polystachion. Curt. Fl. Lond. ed. 1. Wahl. Fl. Lapp. p. IS. Wahl. Carpath. p. 15. 
Wahl. Helv. p. 11. Grev. Pi. of W. Greenl. p. 426. 

Hab. Duke of York's Bay. Southampton Inlet. Igloolik. DuckeU Cove. Repulse Bay. 

XXII. GRAMINE^. 
50. Alofecurus. 

88. AlopecuruB alpinus. Smith Engl. Bot. t. 1126. Fl. Brit. p. 1386. Hook. Fl. Scot. 
P.l.p.22. Br. in Ross. Voy. ed. 2. V. 2. p. 91. Br. in Parry's Ist Voy. App. p. cclxxxiv. 
Richardson in Franklin's Jonrn'.App. p. 731. Grev. PI. ofW.Greenl. p. 42'7. Hook, 
in Scoresby's E. C. of W. Greenl. App. p. 410. 

3 F s 
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A. ovatta. PI. Dan. t. 1565. 

A. antarcticus. Gieseke Greenl. in Brewster's Edin. Encycl. (fid. Brown. 
Hab. If lodik. Dnckett Cotc. Burrow RJrer. Dake of Tork't Bay. Southampton Inlet 
It it most abandant on tiw E. Coast of W. Greenland. (Capt Sabine.) 

51. CoLFODlUH. 

89. Colpodium latifolium, panicula coarctata lanceolata, foliis plaois lato-linearibus, 
Br. (Arp.T*.B.n.) 

C. latifolium, Br. in Parry's Ist Voy. App. p. cclrovi. et p. cccix. 
Agroitis paradoxa. Br. in Rosa' Voy. App. ed. 2. t. 2. p. 192, 
Hab. Ifloolik. DuluofYoriCiBay. 

52. PoA. 

90. Poa angtutata, panicula simplici coarctata lioeari-lanceolata, locustie 4-5 florig, 
gluma inferiore dimidio tninore, perianthiis apice eroaia : valvula inferiore baa! elanata 
lateribuB glabriusculis, foliis an^sto-linearibus. Br. 

P. angustata. Br. in Parry's Ist Voy. App. p. cclzzzvii. et p. cccix. 
Has. Igloolik: and two apecinHu in Hr. EMwards'i collection, mixed witb Poa arctiea. 
This iipientiful in Captain Sabine's M^ecrion from the E. Coast of W. Greenland. 

91. ^.abbreviata; panicula simpllcissima coarctata suborata, locuatis 4-5 fioris, glumae 
valTulia subsequaltbus acutisalmis perianthia basi lanata lateribuB pubescentia tequan- 
ttbus, foliis involuto-setaceiB. Br. 

P. abhreviata. Br. in Parry's 1st Voy. App. p. cclxxzvii. et p. cccix. 
Hab. I^oolik. A few ipecimeni in Hr. Edwardi't ctdlection. 

92. P. arctiea ; panicula effiisa : ramis paucifloris capillaribus Ifevibus locustisque 
coloratis OTatis 3-4 Boris, gluniis aubequalibus, perianthii valvula inferiore basi lanata 
carina lineaque submarginali aerlceis : interatitiis pubescentibua. foliis Hnearibus : ligfula 
aubquadrata eroaa. Br. 

P. arctiea. Br. in Parry's 1st Voy. App. p. cclxxxviii. 

Hab. If loolik. lUpalie Baj^. Duke of Tork*i Bij. Southampton Inlet, plentiful. 

Found (HI the £. Coait of W. Oreenland, by Captain Sabine. 

53. Festuca. 

93. Festuca brevtfolia, racemo aubsimpHci erecto, flosculis teretibus supra scabrioB- 
culis arista dupio lon^ioribus, foliis setaceis vaginisque Isribua: culmeo supremo mul- 
totiea breviore vagina sua laxiuscula. Br. 

F. brenfoUa. Br. in Parry's Ist Voy. App. p. cclzzxix. et cccix. 
Has. Duke (^ YoA'i Baj. Duckett Cove. IgloaKk. 
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94 Pleoropt^Q Sabinii. Br. in Parry's Ist Voy. App. p. cclxxzix. Tab. d. 
Ha>. Duke of YoriL'i Baj. Southampton Inlet. 

55. Elthus. 

95. ElymuB arenmim. Unn. Sp. PI. p. 122. Smith Fl. Brit. p. 152. Ei«. Bot. 
t. 1672. Pallas Itin. Sib. t. 3. p. 316. Wahl. Fl. Upp. p. 45. Fl. Dan. t. 847. De 
Cand. Fl. Gall. Syn. p. 137. Hook. Icel. Toor. App. p. 315. Hook. Fl. Scot. P. I. 
p. 46. 

Hab. DukeofTork'B Bfty. Fi?e Hkwser Bk^. 
The whnle plant [* not above dz or ei^bt inches big:h. 

56 f. DUPONTIA. 

96. Dupotttia Fisheri. Br. in Parry's Ist Voy. App. p. cczci. 
Then are bot two ipecimeni of tbi« graM ; which are in Hr. Edwtrdi's collectitHi. 

57. Dbsohaufbia. 

97. Deschampsia brevifoHa; paniculacoarctatalanceolata: pedicellis Isevibufl, locuatis 
bi-trifloris, arista atricta valTulum aubeequanto, foliis iDTolutiB : caulinie abbreviatis. fir. 

D. brevifolia. Br. in Parry's Ist Voy. App. p. ccxci. 
In Mr. EdTirdi'B coUection. 

58. Tbisbtdh. 

98. Triaetum svbipicatum Palisot Agroatogr. p. 88. Br. in Parry's 1st Voy. App. 
p. ccxcii. 

T. airoides. Reem. et. Schult. Syat. Veg. v. 2. p. 666. 

AIra tpicata. Linn. Sp. PI. p. 95. Fl. Dan. t. 228. Wahl. Fl. Upp. p. 33. Hook. 
In Scoresby'B E. C. of W. Greenl. p. 410. Richardson in Franklin's Joura. App. p. 731. 

A. mbspicata. WUld. Sp. PI. t. 1. p. 377. Wahl. HbIt. p. 15. Hook. Icei. Tour, 
App. p. 314. 

Arena omn't^f. De Cand. Fl. Gall. Syn. p. 147. 

Hab. Duclutt Cove. 

* Mr. Bran'! character of FUvroptgon i« aa folloira; Cmak. Qbm. Loeustx multiflone, Cflindraceee. 
GJuma abbreviata, inaqninlrii, mntiea. PeriatUAii eofetJa inferior nmtiea, obtnu, coDCSva, nerroM, aplce 
KBiioio; ntperior neiro utroque lateraliter biwtol Lodiettlts diitinctie. Styli 2. Stigmata plumoM. 
Cargopii* libera, lateribiu ctHnpreiiii. 

t The followuig ii hlr. Bromi'i generic definition of Dupotiiia. " Gluma lubsquiTalvii, KAiioM, concan, 
mutlca, locuitim 8-S-flonm luhnquani. Perianthia mutica, Mnrioaa, (ba«i barbata,) altera pedicellalo ; 
nlrulia integrii, infeiiore concava. Loditvlm 8. Ovarium imberbe. Stigmata mbKaiilia.'' 



,y Google 



59. HlBROCBLOK. 

99. Hierochloe alpina, Roem. et Scbult. Sys. Veg. t. 2. p. 515. Br. In Rosb* Voj, 
ed. 2. V. 2. p. 194. Richardson in Franklin's Joum. App. p. 731. Br. m Parry's Ist 
Voy. App. p. cczciii. 

HolcuB cUpinus. Fl. Dan. 1. 1508. Sveask. Hot. t. 438. Wahl. I^pp. p. 31. t. 2. 
Hab. lUpnlae Bay. South aide of tbe ttrait of the Fury and HecU. 
ThU ha« been found by Mr. Boott on the aummit of the White HouDtaina in N. Amoica. 

100. Hierochloe pauciflora, racemo eimplici, flosculo masculo auperiore brevisaimo 
setigero, foliie culmi brevissiinis ; radicalibus involutis. Br. Apf. T. II. 

H. paucifiora. Br. in Parry's Ist Voy. App. p. cczcii. 
Hab. IgtooUk. Neerlo-Nakto. 

ACOTYLEDONES. 

XXIII. FIUCES. 

60. AsptDiuic. 

101. ABpidium^^ogran*. Willd. Sp. R. p. 253, 
tfephToAmmfragrans. Richardson In Franklin's Journ. App. p. 754. 
Polypodium /ragrans. Linn. Sp. PI. p. 1530. (excl. Syn. Huds.) 
Hab. Duckett Cdtc. 

102. Aspidium fragile. Swartz Syn. Fil. p. 58. Wahl. Lapp. p. 283. Wahl. HcIt. 
p. 191. Fl. Carpat. p. 329. Hook. Fl. Scot. P. II. p. 155. 

Athyrium fragile. Richardson in Fraoklia's Journ. App. p. 755. 
Cyathea fragilig. Sm. Fl. Brit. p. 1139. Ei^. Bot. p. 1587. 
Polypodium fragile. Linn. Sp. PI. p. 1139. 

Dr. Onhaoi and Mr. OreviUe infurm me that they hare obaerred this specieB in aome coUeetioni made dnring: 
thii expedition ; but J have not had the opportunity of aeelng: tlie plant myielf. 

XXIV. LYCOPODINE^. 

61. LYCOFODICIf. 

103. Lycopodium Selago. Udd. Sp. Fl. p. 1565. Lightf. Scot. p. 687. Smith Fl. 
Brit. p. 11 11. Eng. Bot. t 233. Bichardson in Franklin's Journ, App. p. 754. Wahl. 
PI. Lapp. p. 291. Fl. Dan.t.l04. Hook. Icel. Tour, App. p. 336. Hook. Fl. Scot. P. II. 
p. 159. 

Hab. Upper Sarage Inland. South tide of the <trut of the Fury Mid Hecla. 
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XXV. EQUISETACE^. 
62. EauisBTdH. 

104. Equisetum variegatum. Schleich. Cat. Fl. Heir. p. 21. Willtl. Sp. PI. p. 7. 
Smith Bng. Bot. t. 1987. Richardson in Franklin's Journ. App. p. 754. Hook. Fl. Scot. 

P. n. p. 161. 

E. reptans. Wahl. Pi. Lapp. p. 298. 
Has. Iglo»Uk. 

XXVI. MUSC3. 
63. Bbtuh. 

• CapsvlU sulcatis. 

105. Bryum palustre. Sw. Smith Eng. Bot t. 391. Hooker and Tayl. Mubc. Brit. 
p. 1 1. t 28. Hook. Fl. Scot. P. II. p. 149. 

Mnium jxdustre. Linn. Sp. PI. p. 1574 Mich. FJ. Am. Sept. p. 305. Richardson 
Id Franklin's Journ. App. p. 756. 
Hab. I>nke of York'i Bay. Southunpton Iiland. 
No fructiGcation on tbe few ipeciineiit of thii moci which euat in the collection. 

106. Bryum turgidum. 

Mnium turgidum. Wahl. Fl. Lapp. p. 351. Br. in Ross' Voy. ed. 2. v. 2. p. 194. Br. 
in Parry's 1st Voy. App. p. ccxcv. Richardson in Franklin's Journ. App. p. 756. 
Has. Iftoolik (bamn.) 

*• Capsviii lavibus, (esiUcatis.) 
• Dentibm perittontii externi interiore brevioritnis. (Mrksia, Hedw.) 

107. Bryum trickodes. Lioti. Sp. PI. p. 1585. Smith Eng. Bot. t. 1517. Hooker and 
Tayl. Muse. Brit. p. 116. t. 28. Hook. Fl. Scot. P. II. p. 149. 

Meesia uliginosa. Hedw. Stirp. Crypt, v. 1. 1. 1, 2. Richardson in Franklin's Journ. 
App. p. 756. Wahl. Fl. Lapp. p. 357. 

Hab. Duke of Vork'B Ba.;. Soutluunpton Island. 

** Dentibris peristoma extemi interioris longitudine. 

108. Bryum crudwn. Huds. Angt. p. 491. Sm. Fl. Brit. p. 1361. Engl. Bot. t. 1604. 
Hook. Fi. Scot. P. II. p. 150. Hooker and Tayl. Muse. Brit p. 1 19- 1 28. 

i/lnium crudum. Linn. Sp. PI. p. 1576. Wahl. Lapp. p. 355. FJ. Carpat p. 351. 
Richardson in Franklin's Journ. App. p. 756. 
In Hr. Edwardt'i toUection. 

109. BrjMm caspiHtitm. Linn. Sp. PI. p. 1586. Engl. Bot t 1904. Hooker and Tayl. 
Muse. Brit. p. 121. 1 29. Hook.FI. Scot P. 11. p. 150; Richardson in Franklin's Journ. 
App. 756. Hook. Tour in Ice!. App. 340. Wahl. Fl. Lapp. p. 300. 
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Amon^t the nnnieroiii IndiTidoali of thii ipwiea, tbe moat ftiiking rarietiei an ; 

FaliU acuMxnatit, captvih dengtUit. 

H*B. Duke of YoilrB Baj. Soathamptan bland. Igrloolik. Nwrlo-Nkkto. -N. E. Cout of Amerin, 
bt. 671 north. B&rrov Rircr. 

FeUi* nttuHilato-^tMUit aeumiitatit eoneavU, eapmla brati-pgriformi. 

Hab. Dake trf'York-) Bkj. Suutbampton IiIukI. 

It h not improbable thkt among tile plftntt which I haye placed under the nune of ilryiin cmspUUtum, there 
may be found Mr. Broim's diree new gpecie*, tiz. Pohlia bryoida, Pohlia aretiea and PoUia purfurOteeiu: 
"omneBi" aa Mr. Brown obierrei. "Br, eiapilitio quam maziine affinei." 1 confeu, indeed, that the 
pemtotne of Mveral of tbeie arctic mowet appean to be that of a Pohlia ; yet in their whole habit, and in all the 
SBicntial characters, they lo precisely accord with B. etupiHtium, that I am anwillin^ to leparate them. In 
■ome of the (peciment, although I have examined them with the greateit care, 1 can find no internal peristome 
at all J in othen, only imperfect citiw, more or less completely attached and adhering to the outer periitomci 
andvery closely resembling the figure of P^ycAottowiMieomfiactun, given int llSof Schweigricben'i Supp. 
V. 8; a moM which in no respect, taring the stmcture of its internal perisbHi^ differs front our BrywM empi- 
titium. The Ptgchottomum is a nrj alpine plant, and it seems probable that climate may have the effect of 
rendering occaaonally imperfect the inner peristome of Hus moss. 

110. B. turbinatum. Sw. Mubc. Suec. p. 49. Engl. Bot. t. 1572! Hooker and Tayl. 
Muse. Brit. p. 122. t. 20. Hook. Fl. Scot. P. II. p. 151. Hook. Icel. Tour. App. p. 340. 

Mnium turbinatum. Hedw. St. Cr. t. 3. t. 8. 
Has. Igloolik. 
0. Folils breviorlbus. 
Hab. Dukeof YoA's Bay. Southampton Island. 

111. B. rmtans. Schreb. Pi. Lips. p. 81. Smith Engl. Bot. t. 1240. Hooker and Tayl. 
Muse. Brit. p. 123. t. 29. Hook. Fl. Scot. P. H. p. 151. Wahl. Fl. Lapp. p. 358. 

Webera nataTM. Hedw. Stlrp. Cr. v. 1. 1. 4. Richardson in Franklin's Journ. App. 
p. 756. 
Hab. Barren. Duke of Tork't Bay. Southampton IsIaDd.—Var. minuta. fr. Neerlo-Nakto. Igloolik. 

112. B.cUpinum. Linn. Maot. t. 2. p. 309. Engl. Bot. t. 1623. Schwaegr. Suppl. 
V. 2. t. 73. Hooker and Tayl. Muse. Brit. p. 124. t. 28. Hook. Fl. Scot. P. II. p. 151. 
Wahl. Fl. Upp. p. 360. 

In Hr. Edwards's collection. 

113. B. piinrtotoffl. Schreb. Fl. Lips. p. 85. Engl. Bot. t. 1183. Hooker and Tayl. 
Muse. Brit. p. 124. t. 30. Hook. F], Scot P. IL p. 151. 

Mnium punetatum. Hedw. 
M. serpyUifolium. a. linn. Sp. Pi. p. 1577. 
M. serpyUifolium. Wahl. Fl. Lapp. p. 353. 
A small specimen in Mr. Edwards's collection. 

114. Bryum calophyllwn; foliis ovatis obtusis concavis, marginibua simplicibua 
integerrimia. Br. in Parry's 1st Voy. App. p. ccxcvii. 

Hab. IglMdik. 

115. B. cutpidatum. Schreb. Fl. lips. p. 84. Smith Eng). Bot. t. 1474. Hooker and 
Tayl. Muse. Brit. p. 127. t. 31. Hook. Fl. Scot. P. U. p. 152. 
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Mnium cutpidatum. Hedw. Sp.Musc. t.45. f. 6— 8. RicbardBon in PraDklin's Journ. 
App. p. 756. 
M. serpyllifoliwn. $. Linn. Sp. PI. p. 1577. 
In Hr. Edwftrda't colteotiui. 

64. CiNCLIDfUU. 

116. Cinclidium stygium. Sw. in Schrader's Diar. Bot. ISC^. p. 12. t 2. Schwoegr. 
Supp. T. 2. p. 85. Wahl. PI. Lapp. p. 355. 

Meeaia stygia. BHd. Muse. II. 3. p. 172. 

Hab. Without fructification, at IglooUk ; along with Hypnum monilifome ind other mosaei. 

65. Htpnuh. 

* SurcuKi flams. 

117. Hypnum derdiadaium. Linn. Sp. PI. p. 1588. Engl. Bot. t. 1260. Hooker and 
Tayl. MuBc. BHt. p. 92. t. 24. Hook. Fl. Scot- P. II. p. 141. Richardson in Franklin's 
Joum. App. p. 756. Hook. Tour in Icel. App. p. 341. Wahl. FI. Lapp. p. 371. 

Hu. With other mowet, Neerlo-Nakto. 

Surculit tylindraceis. 
Foliis directione ajuali. 

118. H. serpemt Linn. Sp. PI. p. 1396. Smith Ekig. Bot. t. 1037. Wahl. Fl. Lapp, 
p. 375. Hooker and Tayl. Muse. Brit. p. 94. t. 24. Hook. Fl. Scot. P. II. p. 142. 

H. contexttan et H. spimdotum. Hedw. Richardson in Franklin's Journ. App. p. 756.. 
H. tubtile. Eng. Bot t. 2496. 
Among Mr. Bdmrdt'i colleetiott. 

119. H. Schrebm. Wiild. FI. Berol. p. 325. Smith Engl. Bot. t. 1621. Hooker et 
Tayl. Muse. Brit. p. 96. t. 24. Hook. FI. Scot. P. 11. p. 143. Richardaon in Franklin's 
Joum. App. p. 756. - 

^.jfUTvm. Ehrhart 
H. eompreitum. Schreber. 
H. muticum. Swartz. 
Hab. B»now WTer. 

120. H. moniliforme. Wahl. Fl. Lapp. p. 376. t. 24, Hooker and Tayl. Mubc. Brit, 
p. 96. t. 24. Hook. Fl. Scot. ed. 2. (ined.) 

Leskea juiacea. Mohr. 
Hypnum jvlaceum. Schwaegr. Suppl. t 89. 
Pterogonium jviacewn. Smith Eng. Bot. t. 2525. 

Bab; Igloolik ; with OituHdivm itygitim, and other raoRWi. It exiitt in thi« coUectioa only in a barren 
atate. 

121. Hypnum trifariim. Web. et Mohr. St. Suec. t. 2. f. 2. a—d. Crypt. Germ, 
p. 319. Wahl. Fl. Up. 381. Hook. Fl. Scot. ed. 2. (ined.) 
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. H. tmmituum fi. trifarium. Schwaegr. Suppl. v. 2. p. 213. 

Hab. With other mo«Mt, Neerlo-Nakto. 

I2i. H. mtmt. Schreb. Fl. lips. p. 92. Smith Eng. Bot. t. 1646. Hooker and Ta;l. 
Muac. Brit. p. 100. t. id. Hook. Fl. Scot. P. II. p. 144. Hookar Tour In Icel. App 
p.341. Wahl.PI.Lapp.p.3Sl. Richardson in Franklin's Joum. App. p. 756. Br. in 
Parry's 1st Voy. App. p. ccxcv. 

Id lit, Edwtudj'i coUectJqn, without fructilietitioB. 

123. H. albicane. Neck. Meth. Muse. p. ISa Hed«. St. Cr. <. 4. t. S. Smith Engl. 
Bot.t.1300. HookeretTayi. MuscBrit. p. lOO. t. 25. Hook. Fl. Scot. P. D. p. 144. 

Hab. Bmtdw River. 

124. H. aUelilmm. linn. Sp. PI. p. 1S90. Hedw. St. Cr. y. 4. t. 32. Eng. Bot. 
t. 2037. Hook. Fl. Scot. ed. 2. (ined.) Mich. Pi. N. Am. p. 316. Hooker et Tayl. 
Muse. Brit. p. 104. t. 25. Richardson in Franklin's Journ. App. p. 756. 

Among Hr. Edwtu^'i pliuiti. 

125. H. cmpidatum. Linn. Sp. Pi. p. 1595.. Eng. Bot t. 2407. Hooker et TayLMusc. 
Brit. p. 107. t. 26. Hooker Fl. Scot. P. H. p. 146. Hook. Tour in Icel. App. p. 341. 
Wahi. Fl. Lapp. p. 376. 

Mr. Edwardi'e coUection : no fructifictttton. 

126. H. cordifMum. Hedw. St. Cr. v. 4 t. 37. Eng. Bot. t. 1147. Hooker and 
Tayl. Muse. Brit. p. 107. t. 26. Hook. Fl. Scot. P. II. p. 146. Br. in Parry's 1st Voy. 
App. p. ccicv. 

His. IglooDk:nofruetifi«tiOD. 

127. H. iteOahim. Sereh. Fl. lips. p. 92. Eng. Bot. t. 1302. Hooker and Tayl. 
Muse. Brit p. 108. t. 26. Hook. Fl. Scot: P. U. p. 146. 

Has. Duke of York'! Bay. Southampton Idsnd. Igloolik. 
Small harren epecimena mixed with otliei mouet. 

Fdiis falcattMecundis. 

128. tl.Jluit(mi. Unn. Fl. Suec. ed. 2. p. 399. Hedv. St Cr. v. 4. t. 36. Engl. Bot. 
t 1448. Hooker and Tayl. Muse. Brit. p. 98. t 24. Hook. PI. Soot. P. H. p. 147. 
Wahi. Fl. Lapp. p. 378. Richardson in Franklin's Joum. App. p. 757. 

In Mr. Edwardt'a collection. 

129. H. aditnmm. Linn. Sp. Pi. p. 1592. Sm. R Brit p. 1327. Eng. Bot t 2073. 
Br. In Parry's Ist Voy. App. p. ecxcv. Hooker and Tayl. Muse. Brit p. lU. t 26. 
Hook. Fl. Soot P. II. p. 147. HookerTour in legend. App. p. 341. Wahi. Fl, Upp. 
p. 378. 

Hab. Dnlte of YoTta Bay, and Southampton Inlet, mixed with other aiaaaea, hut witliont fruit. 

130. H. cnpntrifirme. linn. Sp. PI. p. 1592. Hedw. St Cr. T. 4. t. 23. Eng. Bot. 
t 1860. HookeretTayl. MuBcBritp.113. t27. Hook. Fl. Soot F. U. p. 148. Hook, 
Tour In Icel. App, p. 341. Wahi. Fl. I/ipp. p. 377. 

Small specimena in Mr. Edwanb'a ooUectiea. 



,y Google 



415 



. OaTso-rsifiHOH. 



131. OrthotrichDih speciosum; " perlstotnio eAemo et Intemo denttbus 8, vel 16 pet 
psria qiptozhnatiBt tbcca fetserta, calfptra et vAginuhl pilosis." Nees ab Eaaob.- in Sturm 
Fl, Germ. No. 17. Funck Deutscb. MooM. p. 34. t. 23. f. 4 RichardMlQ Id FraiAlia'a 
Journ. App. 757. Hook. Fl. Soot. ed. 2. (ined.) 

Fine ipedmeni in Hr. Bdvards'i collMliuB. 

In almMt all tbc ipedntau, dis cMpinlg u rMMd upon » fbotsUHc, wbkh ii ConsklenUy Irajcor tlnn the 
tetrei'; in which ie«pect thii aion ■ppears ehiefl; t« differ from the 0. rupitteoJa of Frnicli. The pUatijire 
two kA three inchei long', uid of that rich brown colour which ii so common to the tropical Orthotrichoid 
■peciei. 

The 0. *p«eJMiMh figmed by Sturm, teema entirely to agree with thii ; aa do the Bpecimeiii which bear tlie 
lame name in the Appendix to Franldin'i Joiunal. Id Oermsnj, howerer, thii mots inhab!t« trees, ai it pro- 
bablf doei in the utuation where Dr. RlchanlMn found it, since It wai diMorered in the woody countrjr. The 
alfht teeth, when recomd, diride into uateen. 

67. DiDTHODON. 

132. DldytDodim fwjmreum. Hooker and Tayl. Mbk. Brit. p. 65. t, 20. Hook. Fl. 
Scot. P. II. p. 135. 

Dicranum purptiretim. Hedw. Sp. Muse. t. 36. E^. Bot. t. 2262. Hook. Tour in 
Icel. App. p- 339. Wahl. Fl. li^ip. p. 341, Richardson io Fnuddia's Journ. App. 
p. 755. 

Mnium pvrfwreum. lana. 

Dicranum ttrictum. Eug. Bot. t. 2294. 

Bryura bipartitum. Eng. Bot. t. 2357. 

Trichofltoroum papiUotwn. Eng. Bot 2533. 

Hah. Repulae Bay. 

133. Didymodon capiBaeeum. Schrad. Spie. p. 64. Sw. Mubc. Suec. p. 28. Wabl. Fl. 
Lapp. p. 314. Hooker «t Tayl. Muse. Brit. p. 67. t. 20. Hook. Fl. Soot. P. II. p. 136. 
Bichardson in Franklln^s Journ. App. p. 755. Br. in Fury's Ist Voy. App. p. ocxcvii. 

Swartzla capillacea, Hedw. St. Cr. T. 2. p. 26. 

Cynontodium eaipillacev,m. Hedw. Sp. Muse. 

Trlchoetomum capiUaaevin. Eng). Bot t 1 152. 

0. Statura humtiiori, foliit stnctioribvs et brmoribui. Br. 

Didymodon stibidatum. Sclikuhr Deutsch. Moos. p. 65. t 28. 

Hu. Igloolik. Keerlo-Nikto. N. E. Conit of America. laL 87} north. 

The variety e„ unquettionably tlie Didymodon titivlatum of Schknhr, ii tlw nore eouBOi of die two kindi 
Id till* collectim ; at the taoM timet there are intennedUtettalM of it, whiokpfOfalU Hr. Browa i) opirect 
bi cMuiderim^ the two at but different ^ipeanuuei «f tlte lame ipedei. Tb« Tsriety jk li tita comnen in 
Switzerland, and I ha*e lately foand it upon the Breablbane Uoontaini of Scotland. 

SOS 
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68. Tbickostohdk. 

134. TricboBtomum lam^nosum. Hedw. St Cr. v. 3. 1 2. £ag. Bot. t. 1348. Hooker 
et Tayl. MuBc. Brit. p. 60. 1. 19. Hook. PI. Scot P. II. p. 134. Richardson inPranklin'B 
Joum. App. p. 755. Br. id Parry's 1st Yoy. App. p.cczcvii. Wahl. Fl. Lapp. p. 329. 

Bryum hypnoides. a. Linn. Sp, PI. . 
Hab. Dokeof York'i Bkf. Southuupton Jaland: do fnictificsdoD. % 

135. T. dlipticam. Hooker et Tayl. Muse. Brit. p. 63. t. 19. Hook. Fl. Scot. ed. 2. 
{ined.) 

Dicranum ^ipticum. Turner Muse. Hib. p. 76. t. 6. Eag. Bot. t. 1901. Schwaegr. 
Suppl.Y. 1. 147. 
Hab. SonUi Bhore of the itnut of the Fury and Heda. 
The •pedmeoa are withont fruit, yet I have nodoulft that they are {danti of Trichoitomum elliptieum, 

69. DiCRANUH. 

136. Dicranum virens. Hedw. St. Cr. t. 3. p. 32. Engl. Bot. t. 1462. Hooker et 
Tayl. Muse. Brit, p, 54. t. 17. Hook. PI. Scot. P. II. p. 132. Richardson In Franklin's 
Joum. App. p. 755. Wahl. PI. Lapp. p. 338. 

Hab- Repube Bay. Upper Savo^ Island. 

137. D. strumiferum. Ei^. Bot. t. 2410. Hooker et Tayl. Muse. Bril. p. 54. t 17. 
Hook. PI. Scot. P. 11. p. 132. Richardson in Franklin's Joum. App. p. 755. 

Fiasidens stntmifer. Hedw. St. Cr. v. 2. t. 32. Wahl. Lapp. p. 335. 

Bryum XTtclinans. Dicks. 

Hab. Sonthahoreof theitraitoftheFury and Heels. 

138. mcnnamftaxescens? Eng. Bot. t. 2263. 

D. gracilescens. Web. et Mohr. Schwaegr. Supp. t. 1. 1. 46. 

D. TVf^tre: Wahl. Lapp. p. 339. t. 21. 

Bryum-^mf*c«t«. Dicks. 

Hab. Ehibe' of York'8 Bay. Southampton Islaod. 

The tpedmenB are barren, an which account I. am rather uncertain of the specie*. 

139. Dicranum scoparium. Hedw. Sp. Muse. p. 172. Hooker et Tayl. Muse. Brit, 
p. 58. t 18. a. Hook. Fl. Scot. P.II. p. 133. Hook. Tour in Icel. App. p. 339. Ricbwrd- 
8on in Franklin's Joum. App. p. 755. 

Bryum tcoparium. linn. Sp. PI. p. 1582. Eng. Bot. 1. 1490. 

Hab. Barrow River. 

Very imperfect and barren specimenB. 

140. "DKramim fusceteeru. Turn. Muse. Hib. p. 60. Eog. Bot. t. 1597. RicbardaoD 
in Franklin's Joum. App. p. 755. 

D. ctm^um, Schwaegr. Suppl. v. 1. 1 42. 
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D. scoparium. 0. fuscescens. Hooker and Tayl. Muse. Brit. p. 58. t. 18. Hook. Fl. 
Scot. P. II. p. 133. 
In Mr. Edmrdi'B collection. 

141. TyicTATium dtmgatum. Scbleich.Pl. Helv. Ciypt.Enuin. Cat. III. p.27. Schwaegr. 
Supp. p. 171. t.43. 

D. spkagni. Richardson in Franklin's Journ. App. p. 755. Wabl. PI. I^pp p. 337. 
Hab. Diikeof Yotk'i Bay. Southuaptan bland. 

70. Ptebogoniuu. 

142. Pterogonium filiforme. Hedw. St. Or. v. 4 p. 7. &ig. Bot. t. 2297. Hooker 
andTayl. Musc.Brit.p. 41.t. 14. Hook. PI. Scot. P. II. p. 129. Wahl. Lapp. p. 319. 

Grimmia ^i/ormw. Web. etMohr. Crypt. Germ, p, 150. 
Hah. With TrichoBtomum efft'pfieitni in Captain Parrj's coUectiiin. 

71. Wbibsia. 

143. Weissia eritpula. Hedw. Sp. Muse. t. 12. f. 1—6. Hooker and Tayl. Muse. Brit, 
p. 46. 1. 15. Hook. PI. Scot. P. II. p. 131. 

Grimmia crisptda. Turn. Muse. Hit). Bng. Bot. t. 2203. 
Hab. South ihcre of the atrait of the Fury wd Heda. Neerlo>Nakto. 
A larfB quantity of Uiii moss in Mr. Edwards'i coUectioa, 

144. Weiflsia curviroitra. Hedw. St. Cr. v. 1. 1. 7. Wahl. Lapp. p. 321. Hook. Pi. 
Scot. P. II. p. 130. 

W.recurvirostra. Hooker et Tayl. Muse. Brit. p. 46. 1. 14. 
Grimmia rectmnTostra. Turn. Mubc. Hib. p. 29. Eng. Bot. t. 1438. 
Hab. Duke <^ York'i Bay. Southampton IslaiHl. 
Mixed with Biya. 

72. Encalyfta. 

145. Encalypta q^nu. Hed. GI. inWeb.et Mobr. Beitr. v. 1. p. 121. t. 4. Schwaegr. 
Snpp. p. 58. t 16. 

E. cUpina. Eng. Bot. t 1419. Wabl. Lapp. p. 312. Hook. Tour In Icel. App. p. 329. 
E. cUiata. 0. Hooker et Tayl. Muse. Brit. p. 35. Hook. Fl. Scot. P. II. p. 128. 

FI. Dan. t. 1425. 

Hab. South altore of the *trait of the Fur^ aad Hecla. Iglootik. 

So coDitsnt doei tlut plant ^pear to ita cbanctera, not onlj in the ipecimens of the pretent eoUectiou, but 
■bo in sereral iodiTiduali which I latdr (T^^m) ii^ the BreadiUbane Mountain*, irf Scotland ; that I feel 
anzioUB to restore to it the. old name of aplnii. , , 

73. TOBTDLA. 

146. Tortula ruraiii. Ebrh.— Sw. Mubc. Suec— Engl. Bot. t. 2070. Hooker et Tayl. 
Mubc. Brit. p. 31. 1. 12. Hook. PI. Scot. P. 11. p. 127. Richardaon in Franklin's Joum. 
App. p. 756. 
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Barbulmrwd/u. Hedw. Spec.p.112. Wabl. Fl. Lapp. p.318. 

-SyQtrichia rwalit. Web. et Mohr. p. 215. Br. in Parry's Ist Voy . App. p. cAcviiL 
Hook. Tour io Icel. App. p. 339. 
HkB. Neerio-N*l^. 

Tbis plant grovi frequentlj in alpine iHnatioiw [d Britain, at well ai upon the rooft of houMB near the 
wa coatt. Upom Ae Hoot Conis, I bare Men it just on Ifae limiti cf pfrtMtual aniow. 

147. Tortula miicronifolia. Schwaeg. Suppl. v. 1. p. 136. t. 35. Wahl. I«pp. p. 31. 
Syntrichia muaronifolia, Br. in Parry's 1st Voy. App. p. ccxcviii. 

In Mr. Edwudt'i collection, abundant, 

74. POLTTKICHDM. 

148. Polytrichum yufliperiflum. Hedw. Sp. Muse. t. 18. Engl. Bot. t. 1200. Menzies 
in linn. Trana. v. 4. t. 6, f. 4. Hooker et Tayl. Muse. Brit. p. 25. 1. 10. Wahl. Fi. L^p. 
p. 344. Hook. Fl. Scot. P. II. p. 126. 

P. j'uniperifoliwn. Hofiin. Mobr. 
P. ttrictwn, Menzies in Unn. Trans, v. 4. t 7. f. 1. 
P; alpestre. Hoppe. — Schwaeg. Suppl. t. 97. 
Mr. Edvardi'i collectiua. 

149. P. septentrionale. Sw. Mb»c. Suee. t. 9. f. 18. Menziea in Linn. Trans, v. 4. t. 7. 
f.5. HookeretTayl. MuBc. Brit.p. 25.t.lO. Hook. FI. Scot. P. fl. p. 126. Wahl. Pi. 
Lapp. p. 347. 

P. 4exangulare. Hoppe.— Engl. Bot. 1. 1906. Hook. Tour in Icel. App. p. 340. 
P. norvegicum. Hedw. Sp. MuBc. t 22. 
P. crassuettm. De Cand. FI. Fr. 
Hab. South ihore of the Strait of the Fury and Hfecla. 

The ipecimeni in Captain Parry*! collection are all barreti. In which ttate it i« moftly found in Scotland. 
Amon; Mr. Edward*'* planta, an a few In frnctification. 

150. P. (Upinum. Linn. Sp. PI. p. 1593. Menzies in Linn. Trana. t. 4. p. 83. Engl. 
Bot. 1 1905. Hooker et Tayl. Muac. Brit. p. 27. 1. 11. Hook. Tour, in Icel. A^. p 340. 
Wahl. Fl. Lapp. p. 346. Hooker PI. Scot P. II. p. 126. 

P. t^lvatieum. Menzies in I^n. Tnna. t. 4. t. 7, f. 6. 
P. arctieum Swartz. Muac. Su«c t. 8. f. 17. 
In Hr. Edwardi'i cidlection. 

75. • Aplodow. 

15L Aplodao Wotmtkioldii. Br.la Parry's l«t Voy. App. p ccxclx. 
Splachnum Wbrmskioldii. Ft. Dan. 1. 1659. Schwaegr. SappI, t. 3. p. 27. 1. 108. 
a. " Folia acuminata." Br. 
H^B. Igloolik. 

• Mr. Brown's character of the g:GiuuAFLODOKitaadiruni^'<PerufoM«UMdmple4denN6iM IS, mqair 
dJitantibus, indiTwi, reflesilibu*. CupiiiXa apophjiata, erccta. Calf pfra ben*. Flortt tnadnakt: matevli 
diKoideo-capitulifonnei." 
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0. " Folia actOituctila." Br. 

Hab. lUpulu Bkj. I^tMlik. N. E. eout of Amnte, lu. 67i nortti. 

Thii moM Twm in the colour of Ht Mpiolet, which ore of & p&Ier ur deeper bromi, as well u in the form of 
Ite lekret. The culaHelh, whta perfect, it much protnided ud c^ritate ; the letk liofrulsily pale and tucculent, 
nuub rHembliiif that of a SpSagium, It b tha mott benntiful mou Id the whole collectim, funniii|f denie 
tufts of manj iuebn ta dlametsr. 

76. Splachnqh. 

152. Sptachnum mniotdes. 

s. ndma, cattle brevi. Hooker et Tayl. Muse. Brit. p. 20. t. 9. 

S. mnioides. Linn. fil. Meth. Muk. p. 6. Hedw. St. Cr, v. 2. t. 11. Eng. Bot. 
t. 1539. Hook. FI. Scot. P. 11. p. 124. Hooker Tour in Icel. App. p. 338. Richardson 
in Franklin's Joum. App. p. 755. S. urceolatum 0. Wahl. Lapp. S. urceolatum Dicks. 
Crjpt. fasc, 2. p. 2. 

0. majus, caule elongato. Hooker et Tayl. Muse. Brit. p. 20. t. 9. 

S. fattigiatum. tlicke. Crypt, faec. 3. p. 2. En;. Bot. 766. 

S. Bremtriamun. Hedw. St. Or. T- 2. t. 38. Dill. Muw. t. 44. f. 5. Rkbardson in 
Franklin's Joum. App. p. 755. 

H4.B. Igloolik. 

The leaTM are here mate coiica?e, than thej ore in mj Brititli and European ipecimen* of thb mo«« ; and 
thoae of S. uneeUtttm are leu eo ; thu, ai it were, muting' Hie two ipeciea. 

153. Splachnum wceolatum. Hedw, St. Cr. t. 2. t. 13. Richardson in Franklin's 
Joum. App. p. 755. Hoskev Tour is loel. App. p. 338. WaU. Ft. L^p. (s.) 

0. ptMidum. 

Hab. South ihon of the (trait of the Furj and Heola. lUpulae Bay. IglooJIk. OfeuOo-Nakto. N.E.coait 
of America, lat. 671 north. 

It i^w* in LapUud, Greenland, and Iceland ; but not in Bcotlandt ai it hu been uid to do. 

A remaricable rarietj exist* in Mr, Edwardt'i aollection, with the c^ulei of the lainc pale colour ai thoie 
of S. Fraiiehianum, and frequently of the rery tame ihape. Othen of the capiule*, a^ bid, in the lame tufta, 
■re tiimlBr to tfaoae of 8. Mreeotatwn and 8. nutioidet, in their fonn ; lo that I am induced to reier it to the 
pteient ipecieB. In all thete SpfacAna, althoug^h tbeiutureof AeofMrtuIum, (orlhemark whereitltaetupon 
the capiule) it tery iodittinct, yet the (^wrculum fa readilj ranoTed entire ; and I ean drtwt aaonf them no 
■j^lmeni Mcordingwith tlie eorioui SjdadnDm'pomJMntM of Brown. 

154. Splachnum vatculomm. Hedw. St. Cr. T. 2. p. 15. Hooker et Ta]ri. Muse. BriL 
p.21. Suppl. 1. 1. Hook. Fl. SoA. P. IL p. 125. Richardson la BVanblin'* Jaura. App. 
p. 755. Hook. Tour in Icel. App. p. 339. Br. in Parry's tst Vo;. App. p; ccoi. Wahl. 
Fl. Lapp. p. 338. 

Hab. Neerlo-Nakto. 

Very variable in the more or leu remote inaertion of iu karea, and in the length of the fruitrttkUc 

77. VoiTl*. 

155. Voitia hyperboFea. Grev, and Am. in Wern. Trans. ¥. 4, t. 7. f. 19. oqwula ; et 
f. 2. folium. Br. in Parry's 1st Voy. App. p. cccir. 

Hab. N. £. coatl of Anericm, in latitude 67) north. 
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78. Andssa.. 

156. Andnea rvpet&is. Hedw. Sp. Muse. p. 47. t. 7. f. 2. Eng. Bot. t. 1277. Hm^r 
in Lion. Trans, t. 10. p. 391. t. 31 . f. 2. Hooker et Tayl. Muse. Brit. p. 2. t. 8. Hook. 
Tour in Icelai»d. App. p. 338. Wahl. Fl. Lapp. p. 306. Hook. PI. Soot. P. 11. p. 121. 

Jungermannia rup^ftm. Lion. 
In Mr. Edwuils'i collMlioii. 

XXVII. HEPATIC*. 

79. Mabchantia. 

157. Marchantia polynwrpha. Unn. Sp. PI. p. 1603. Eng. Bot. t. 210. Hook. PI. 
Scot. P. II. p. 119. Richardson in Franklin's Journ. App. p. 758. Br. in Parry's Ist 
Voy. App. p. cccv. Wahl. PI. Lapp. p. 397. Pi. Dan. t. 1427. 

Has. Igloolik. 

Fructi6cation in Hr. Edwatda's ctrilection. 

80. JVHOSRHAMNIA. 

158. Jungermannia bytiacea. Hooker Monc^. Brit. Jung. t. 12. — ^Pl. Scot. P. 11. 
p. 113.— Tour in Iceland, App. p. 3^. 

Hab. Barrow Wrer. Imperfect Bpedmens, creepingnpon Pdtidea apAMoM. 

159. Jungermannia setiformis. Hooker MoDog. Brit. Jung. t. 20. — PI. Scot. P. II. 
p. 114. Richardson in Franklin's Joum. App. p. 758. Wahl. PI. Lapp. p. 385. 

FromMr. Edwards'i coUectinn, 

160. Jungermannia minuta. Hook. Monog. Brit. Jung. t. 44. — PI. Scot. P. II. p. 1 15, 
Schreb. in Crantz Gronl. p. 285. Wahl. PI. Lapp. p. 393. Eng. Bot. t 225. Br. in 
Parry's 1st Voy, App. p. cccv. 

J. bicomis. Pi. Dan. t. 888. f. a. Riebudaon in Franklin^B Joum. App. p. 757. 
[a Hr. Edvaids's collection. 

161. J. scalaris. Hook. Modc^. Brit. Jung. t. 61.— Fl. Scot. P. II. p. 115. Tour in 

Icel. App. p. 342. 

In Hr. Ednrdi'B cdlection. 

162. J. barbata. Hooker Monograph, of Brit. Jung. 1 70. PI. Scot. P. II. p. 116. 

J. (juinquedentata. Huds. Ang. p. 571. Eng. Bot. t 2517. Wahl. Lapp. p. 395. 
Richardson in Franklin's Journal App. p. 757. 
Amongtt niMMe. 

163. J. dUaris. Hooker Mon(^. Brit. Jung. t. 65.— PI. Scot. P. 11. p. 117.— Tour in 
Icel. App. p. 3^. Wahl. PI. Lapp. p. 385. 

J. pulchemma. Schwaegr. Prodr. p. 21, Richardson in Franklin's Joum. App 
p. 758. 
In Hr. Edwardi'i coUectioD. 
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164. J. ptt^vu. Hooker Monog. Brit- Jung, t 46. Fl. Scot. P. II. p. 118. Ed^. 
Bot. p. 185. 

Amftnfit mones, jfrawing' in wet placet. 

XXVm. FUNGI. 

81. Cantharelldb. 

165. OsDtharellus muteigmm. Fries- Syst. Mj'col. t. 1. p. 323. 
MemliuB mgretcent. Bull. Champ, t. 288, 

Helvella dimidiata. Bull. Cbamp. t. 498. f. 2. 
Has.' IglooUk. 

82. Lycopirdon. 

166. LycoperdonfiOTHrta. Pers. Syn. Fung. p. 141. Hook. Fl. Scot. P. II. p. 11. WaU. 
Fl. Lapp. p. 526. 

Hab. Upper Sanga Iilaod. Hndioa'i Bay Strain. 

XXIX. LICHENES. 
83. Lboidia. 

167. Lecidea confiuem. Ach. Sjn. p. 16. Hooker Fl. Scot P. 11. p. 37. Richardson 
in Franklin's Joum. App. p. 757, 

lichen cmfiuent. Engl. Bot. t. 19&4 

Has. South ahoi« of the Strait of the Furj and Hecla. 

168. Lecidea sabiUetorum. Ach. Syn. p. 20. Wahl. PI. Lapp. p. 470. Hook. Fl. Scot, 
ed. 2. MSS. Richardson in Franklin's Joum. App. p. 757. 

Lichen muscorum. Ekigl. Bot. t. 626. 
Hab. Ifkwlik. 

169. Lecidea,/iuco-/utoa. Ach. Syn. p. 42. Hook. PI. Scot. P. II. p. 39. 
Uchen faico4utetu. Dicks. Crypt Fasc. Engl. Bot. t. 1007. 

Hab. With DufQiirta ramiloia, Igrloolik. 

84. Otkopuoba. 

170. Gyropbora teuelata. Ach. Syn. p. 64. 

Hab. I^oolik. South ihore of Ae Strait of the Fury and Hecla. RepnlM Bay. 

171. Q.erota. Ach. Syn. p. 69. Engl.' Bot t 2066. Hook. Tour in Icel. App. p. 343. 
Br. in Scoreaby's Arctic Regions (Jide Grev.) Hook. Fl. Scot P. II. p. 42. 

Gyromium erosum, Wahl. Fl. Lapp, p. 482. 
Hab. Upper Sange lalaud. Hadioii'a Bay Straiti. 

172. Gyropbora deuita. Ach. Syn. p. 65. Hooker. Tour in Icel. App. p. 343. Hook. 
Fl. Soot. P. II. p. 42. 

lichen ftocadosut. WulfcD in Jacq. Coll. Bot. v. 3. p. 99. t 1. f. 2. 
In Mr. Edwardi'B collection. 

SK 
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173. Grropbora wUea. Aok. S711. p. 68l F1: Dftn. 1 13$4. RiekardBon bi Fnu^in't 
JourD. App. p. 759. 

Gyromium velleum. Wahl. FI. Lapp. p. 484. 
From Mr. EdwMtb'a eoUoetlcnt. 

85. LSOANOKA. 

174. Lecanora Epibryon. Ach. Syn. p. \55. Wulf. in Jaoq. Coll. Bat. v. 4. t. 7. f. 2. 
Ricbardson In Franklin's Journ. App. p. 760. 

Lichen Epibryon. Wahl. Fl. Lapp. p. 408. 
HjtB. Upon moiMi, Ig'kMlik, 

175. Lecanora vmtota, Ach. Syn. p. 159. Hook. Fl. Scot P. 11. p. 46. RichanUon 
in Franklin's Jouro. App. p. 760. 

Lichen vmtonu. Engl. Bot. t. 906. Wahl. Fl. Lapp. p. 406. 
HiB. South ihareoT the Strait of the Fury ftndSMU. 

176. L. ilHmata. Ach. Syn. p. 148. 
L. iUimalm. WaU. Fl. Lapp. p. 413. 
Mr. Edwards's coUectiDD, 

177. L. tea^tarea. Ach. Syn. p. 172. Grev. in I^. of W. Greenl. p. 432. Hook. Fl. 
Scot. P. 11. p. 49. Richardson in Franklin's Joum. App. p. 760. 

Parmelia tartarea. Hook. Tour in Icel. App. p. 344 

Lichen tartareut. Eng. Bot. t. 156. Wahl. Fl. lapp. p. 403. 

>. goTtatodes. Ach. Wahl. Fl. Lapp. 403. 

laiAiata gonaiodei. Ach. Meth. Lich. p. 137. 

I know of 00 lichen whose crust is lo misble as this ii. It is sonutimes simply gnnulated, soowtimM il 
throws out tptcit/fE, whilst, at other times, it formsitself into amut of cyUndricsl, erect, branched processes, 
so exactly resembliuif, when in that state, those of an /tidium, that it is no wonder that Aehariiu once ranked 
this appearance in thst g«nns. Indeed, had I nut seen on it &e shields of L. tartamu, I sbovld hardly have 
Tentored to remove it &om hidium. Fructification I have, in abundance, upon spedmena firen me by my 
tnttA, Claries Maeluntosh, eit^., of Olasgvw, who fanported it from Ccnica, andby whtmit isBsedaBenttear. 

178. Xiecanora etegaiu. Ach- Syn. p. 182. Richardson in Franklin's Jouro. App. 
p. 760. Br. in Parry's let Voy. App. p. cccv. 

Lichen elegant. Wahl. Fl. Lapp. p. 417. 

H^. IgIo«^. Barrow lUver. South shore of the Strait of the Fury and Hecla. Fern Island. 

Inhabits the E. Coast of W. GrMuland. Captain Sahitu. 

86. PAaHBLlA. 

179. Parmelia ompkalodis. Ach. SyD. p. 203. Hook. FI. Scot. F. II. p. 53. 
Lichen omphalodes. Eki^. Bot. t. 604. Wahl. PI. Lapp. p. 426. 
Parmelia omphalodet. Hook. Tour in Icel. App. p. 344. 

Has. Winter Island. 

180. P. taxatilit. Ach. Syn. p. 2(». Hook. Fl. Scot. P. II. p. 53. Hook. Tour in 
kel. App. p. 344. Ricbardson in Frankltn'i Joum. App. p. 761. 
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Uehen taxatiHt. &tg. Bot. t. 6(S. Wahl. PI. Upp. p. 428. 

H4a. Ifloolik. 

181. Fannelia tt^f^. Ach. Syo. p. 204. Hooker Fl. Scot. P. n. p. 54. Hook. Toar 
in led. Af p. p- 344. Brown in Scoresby's Aret. Reg. Richardson in Pranklln's Joum. 
App. p. 761. 

Lichen tiggiMm. Wahl. R. Lapp. p. ^7. 
Hab. Igloolik. 

182. Parmella goruperta. Ach. Sjm. p. 209. BkihardaoB in Fnnklinfs Jovni. App. 
p. 761. 

Lichen tfofuptfrfus, Wahl. Fl. L^pp. p. 42. 

L. centrifugus. En^. ^t. t. 2097. 

Hab. South Aon of the Strait of the Fnry uid Hecia, 

87. CxTa&BiA. 

183. Cetraria nivcUii. Acb. Syn. p. 228. Hook. Tour in Icel. App. p. 345. Br. in 
Scoresl^'B Arctic Reg. Hook. Fl. Scot. F, II. p. 57. Richardson in Franklin's Joum. 
App. p. 761. Br. in Parry's Ist Y(qr. App. p. cccvi, 

Ucbcn nivaiu. Eogt. Bot. t. 1994. Wahl. FL Upp. p. 433. 
Hab. IflMdik. Uppw Sata^ lalAnd. HndMn'a Biy. Winitt Idand. 
Barmi ipeciineDi. 

184. C. cueuUata. Ach. Syn. p. 228. Richardson In Franklin's Joarn. App. p. 761. 
Br. in Parry's Ist Voy. App. p. cccri. 

Lichen cua^caut. Smith in Unn. Trtns. v. 1. p. 84. t. 4. f. 7. Wahl. PI. Lapp, 
p. 438. 

Hab. Ifloolik. 

185. C. itlaTidica. Ach. Syn. p. 229. Hooker Tour in Ic«l. Am>- P- 345. Grev. PI. 
of W. Oreenl. p. 43. Hook. Fl. Scot. P. II. p. 58. Richardson in Franklin's Joum. 
App. p. 768. Br. in Parry's ist Voy. App. p. cccvi. 

lichen itlandicut. Wahl. Fl. Lapp. p. 434. Engl. Bot. t. 1330. 

Var. TTuUloopacOrramidisnumeroiiisimit. 

Hab. Iglodik. 

166. C. juniperina. Ach. Syn. p. 226. Hook. Fl. Scot. P. 11. p. 57. Richardson in 
Pranklln's Joum. App. p. 761. Br. in Parry's Ist Vcqr. App. p. ccct. 

Uchen jumperinui. Engl. Bot. t. 2tll. Wahl. Fl. Upp. p. 432. 

Hab. IflocJib. 

All the ipeciDieiia of this lichen prove t« be the Mine rarietj wluch Mr. BroWB bu noticed lunonf the 
Mebille IiLuid pluti, hAving the nar^n ol iti th«Uiu neither criiped nor polvenilent. 

88. PaLTlDKA. 

187. Peltidea aphikota, Adi. Syn. p. 338. Ho<A. Tour te Icel. App. 345. Br. in 
Scoresby'fl Arct. Reg. Hook. Fl. Soot. P. II. p. 57. Richardsoo in Fnuiklin's Joum. 

8F9 
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A|^. p. 761. Engl. Bot. t. 1119^ Br. in Parry's 1st Voy. App. p.-oocri. Wahl. PI. 
Lapp. p. 446. 
HiB.^'BftiToir River. 

' 89. 'DUFOOB&L. 

188. Dufourea arctica. Richardson in FraDklia'a Joum.. App. p. 76J!. 
D. rugota. Br. in Robs' Voy. ed. 2. t. 2. App. p. cccri. 

. .HiB. Duelntt Cove. :Bur<rw Rirer. I^oolik. 

Thii fine lichen, wUch Dr. Richudwn fuand in fmcdficatioQ ratber abundantly, tsiati both in CtpLVutft 
and Hr. Edwanb's collections, but quite in a barren itato. 

The D. rugMU of Brown in Rou' Vojage, appears to be a imall and sonMwhat lacuoote vari^tj of this plant. 

189. D. rairtulosa : thallo fuBcescente fistuloso tereti compresBO vix lacunoso vatde 
ramoso, ratnis tuberculato-ramulosis obtuaiusculis. 

Has. IglooUk. 

Plamta gingnlarii, CNpite* laxos diunctro bipollicarei elTonnaiu. ThalluM ereetut, nnclalii, fiatdocua, 
iufeiue nudiuKulut,' fl&ro<fusceBcen» (aiccitate glauceecens), aupeme valde nnuwiu, oliraceo-^ucoi, tereti- 
comprnaut. lublacuntwus, rami* labdicbotmnij ramulu pprrii vel tuberculit obtuui inatructii. Sabitantia 
tenera, aubmembranacea, aircitate fiagilia. ' Pruetifieatio ignota. 

In habit thi* plant cotnet nearest to ZJ.marfrepon/bnHisnf the S<riaB Alps; but is of a verj different colour, 
mneh more branched, beset with small nunuli, or tuberelea, and internally quite SttalMe, like the thalhu of 
Ditfouna areliea ; in which latter peeuliaritf, according' tothe character giren by Acbariua, this plant diHsn 
from the genus Dufourta. 

■ There it no appoarance of frnntification ; and the ipedea appears to Jie rare, ai Q^rtatn Parry's ct^lecKoa 
contains but three individuals of it, and theae were all found at Igloolik. 

90. Cenoutoe. 

190. Cenomyce aldcomit. Ach. Syn. p. 251. Hook. Fl. Scot. P. U. p. 62. 
Ldchen alcicorms. Eng. Bot. t. 1392. 

* Mr- Edwards'a collection. 

191. Cenomyfx pyxidata. Ach. Syn. p. 252. Hook. Fl. Scot. P. 11. p. 62. Richardson 
in Franklin's Journ. App. p. 762. Br. in Parry's 1st Voy. App. p. cccvii. 

Ucfaen pyxidaiui. Eng. Bot. t. 1393. 

'Saomy<x9j)ya!idatus. Wabl. Fl. I^pp. p. 453. Hook. Tour in Ice). App. p. 345. 

Man. Jgloolib. South sfaore of the strait of the Fury and Hecla. Island offCape Wltaou. 

192. Cenomyce ^acitt*. Hook. Fl. Scot. P. II. p. 63. 

C. ecmocyna. a. gracilis. Ach. Syn. p. 261. Richardson in Franklin's Joum. App. 
p. 762. 

Lichen gracilis. Eng. Bot. t. 1264. 
Bceomyces gracilit. Wahl. Fl. Lapp. t. 455. 
Ur. Edwards's collection. 

193. Cenomjoe rangiferirtut. Ach. Syn. p. 177. Grev. in Pi. of W. Oreenl. p. 433. 
Hooker Fl. Scot. P. II. p. 65. Richardson in Franklin's Joum. App. p. 762. 

■Ijefaen rangi/erinut. -Eng. Bot. t. 173. 
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'BmomyceBrangiferinut. W^. Fl. Lap^. p.4d8. HcHA.Tour in>I«d. App. p. 346. 
Hab. Upper Stnge Uuid. HadMin'e B>7. 

194. Cenomyce Mmacularit. Ach. Syn. p. 278. Hook. PI. Scot. P. U.p. Richardson 
in Pranklin'a Journ. App. p. 762. 

Lichen vermicularit. Engl. Bot. t. 229. 
Cerania vermiaidarU. Br. In Parry'i Ist Voy. App.p. cocfii. 
Bsomyces vermicularis. Wahl. Fl. Lapp. p. 458. Hook. Tour in loel. App. p. 346. 
Hab. Barrow Rirer. 

91. ISIDIOII. 

195. Isidium oculatttm. Ach. Lichen. Univ. p. 570. 

Lecanora ocuiata. Ach. Syn.Lich. p. 148. Hook. Fl. Scot. P. IL p. 47. lUchardson 
in Franklin's Jonrn. App. p. 760. 

Lichen ocidat-as. Dicks. Crypt, fasc. 2. p. 17. t. 6. f. 5. 
Lichen dach/Uferum. Wahl. Fl. Lapp. p. 414. 
Hab. Iploolik. 

92. Stbrkocadlon. 

196. Stereocaulon patchale. Ach. Syn. p. 284. Hocrfc. Tour in Icel. App. p. 348. 
' Grev. PI. of W. Oreenl. p. 433. Hook. Fl. Scot. P. II. p. 66. RichanlBon in Fnuikiin'a 

Journ. App. p. 762. Br. In Psiry's Ist Voy. App. p. cccrli. 
Uchen patchalit. Eng. Bot. t. 282. 
Bsomyces patchalit. Wahl. Fl. Lapp. p. 450. 
Hab. If loolik. Winter bland. 

93. Sfharophoro^t. 

197. Splisrophoron JragHe. Ach. Syn. p. 287. Hot*. Fl. Scot. P. 11. p. 67. 
Lichen fragilii. Eng. Bot. t. 2479. Wahl. PI. Upp. p. 448. 

Hab. Iglooiik. 

94. Alxotobijl. 

198. Alerforia y«Aaia. ^. duUybeiformU. Ach. Syn. p. 291. Br. in Scoresby'B Arct. 
Reg. Hook. Fl. Scot. P. II. p. 67. Richardaon in Franklin's Joum. App. p. 762. 

Uchea.chdybeiformis. Linn. Fl. Suec. p. 1127. Wahl. Fl. Upp. p. 437. 
Mr. Bdmrdi'i collectioiL 

95. Co SNICV LABIA.. 

199. Comicularia aculeata. Ach. Syn. p. 299. Hook. Fl. Scot. P. 11. p. 69. 
Idchen aculeatut. WaU. Fl. Lapp. p. 439. 

e. tpadicea. Ach. Br. in ScoreeI^*8 Arc. Reg. Hook. PI. Scot. P. II. p. 68. 
Lichen Mtpidat. Eng. Bot. t. 452. 

}. Touricata. ■ - ■ . 
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lichen nmrietdui. Ach. in Nor. Act. Holm. t. 22. p. 544. t. 4. f. 5. 
Hai. IglooEk. 

200. Comicularia oehroleuea. Ach. Syn. p. 301. Hook. FI. Scot. P. II. p. 69. 
Richardson in Franklin's Jouni. App. p. 762. Br. in Parry's Ut Voy. App. p. cccrl. 

lichen ochrolewut. Wabt. Fl. Upp. p. 438. Engl. Bot. t. 2374. 

Paimelta ochroleuca. Hook. Tour in tcel. App. p. 345. 

0. nigricans. Ach. 

Bam. IflooUk. Upper Sar^e lal&nd. Sauth ibore of the Stnut of the Fiuy utd Heela. (^ with-.) 

201. Comicularia divergent. Ach. Syn. p. 300. Meth. p. 305. t. 6. f. 1. (male.) 
lUch. in Fraaklin's Joum. App. p. 762. 

lichen divergeru. WahJ. I^pp. p. 439. Pi. Dan. t. 262. 
In Mr. Edwarda'i eolleetdoo. 
' 202. Comicularia iicofor. Ach. Syn. p. 301. Hook. Pi. Scot. P. II. p. 69. 
Uchen bieolor., Eng. Bot 1. 1853. 
(a Mr. Edwwds'a collection. 

203. Comicularia lanata. Ach. Syn. p. 302. Hook. Tour in Icel. App. p. 345. Hook. 
Fl. Scot. P. II. p. 69. Br. in Parry's Ut Voy. App. p. cccri. 

Uchen laaatui. Engl. Bot. t. 3846. Wahl. Fl. Lapp p. 440. 
Has. Iffciolik. 

204. Comicnlariapi^cew. Ach. Syn. p. 302. Hook. Tour In Icel. App. p. 346. Hook. 
Fl. Scot. P. 11. p. 69. Richardson in Franklin's Joum. App. p. 762. 

Uc}ieu pubescent. Engl. Bot t- 2318. Wahl. Fl, Lapp. p. 441. 
Ham. Igloofik. 

96. UtTA. 

205. UWa compreua. Linn. Sp. PL p. 1632. Engl. Bot. t 1739. Wahl. Lapp. p. 508. 
Hook.Fl. Scot. P. U. p. 91. 

Received bj Hr. GieriOe Iroin tome gentfcmui of the Expeditioa ; but witkout an; atation beisf Mogned 
t» it. It wu, pretnbly, j^ked up in Hudioo'i Strut, ai no Uarine Alg^ appean to have been found forAer 
to the westward bj thia Expedition ; and tlie only apeciea faUiared by Dr. Richardaon on the ahorei of the 
Antic Sea were Fueiu eeniMide*, a Cea/erM, and the fngmeot of a Ploridt* of l^man. 

XXX. ALG.«. 

97. Fuoos. 

206. Pucus vesiculosa. Una. Sp. PI. p. 1626. Eng- Bot. t. 1066. Wahl. PI. Upp. 
p. 490. Hook. Fl. Scot. P. U. p. 94.->Toar in Icel. p. 346. Turner Hist. Fuc. t. 88. 
Syn. Fuc. n. 24. Lyngb. Hydroph. Dan. p. 3. 

Haa. Floating in the Sea about the middle of Hndaon'i Stniti : alto found In the Beqiuwanx Caaeea. 
Upper Savage Iiland. 

98. OOONTHALIA. 

207. Odonthalia dentata. Lyngb. Hydroph. Dan. p. 9. t. 3. 
SpbeerococcuB denUOm. Agardb. Syn. p. 22. HodE. Fl. Scot. P. U. p. tOB. 
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iMltnenn, dmtata. Laid. Thai. p. 36. 

FuCM dmtatus. linn. Mant. p. 135. Fl. Nonr. t. 2. p. 91. Turn. Syn. Fno. p 149. 
Hist. Pue, t. 13. Hook. Tour in Icel. App. p. 347. 
F. pirauO^fUhu. PI. Dan. t. 354. 
Floating cm tb« Sm aboM the niddle of Hudioo'i Stnit : in frnctifiratioii in Jtdj. 

99. SpHABOcoocua. 

208. Sphsrococou latinialm. Hook. Fl. Scot. P. 11. p. 104. L^gb. Hydroph. Dan. 
p. 12. t. 4. 

Fucuii laciniatui. Ughtt. Soot. p. 947. Tuni. Syst. Fuc- d. 161. Hist. Fnc. t. 69. 
Eosl. Bot. t. 1066. 

F. miniatus. Fl. Dan. t. 769. 

Has. Flwting on the Sea about die mkldte of Hadeou'i Strut. 

100. hiMiHkaix. 

a09. Lfttnioaria SaccAan'fui. I^m. Thai. p.22. A^anlh. Syn. p. 17. Hook. Pi. Scot. 
P. II. p. 98. 

Fucua sacehariTuu. Linn. Sp. PI. p. 1630. Ughtt. SoM. p. 940. Engl. Bot. 
t. 1331. Fl. NoTT. t- 52. Turn. Sjn. Fuc. n. 37,— Hist. Fuc. 1. 163. HookerTourin 
Iceland, App. p. 347. 

Has. Floating on die Sea about the tniddle of Hodson '« Stmt. 

210. lAminaria Aganm. lam. Thai. p. 22. Agardh. Syn. Alg. 17. 

Fucua Aganm. Omel. Hist. Fuc. p. 210. t. 32. Fl. Dan. t. 1542. Turner Hitt. 
Fuc. t. 75. 
P. CAathnu. Esper Hist. Fuc. 128. 

Hab. Found on tlieiiirfice of the Sea, alMHit die middle of Hndioa't Strait. 
Thii remarkable Al^ wai liJcewiu detected hj Dr. Rlchaidion, at the mondi of Ha^M Kw, HudMia'i Bay. 

101. Desmia. 

211. Deemia ofiufrata. I^gb; Hydroph. Dan. p. 34. t.44. 
SporochQua amdeeOtu. Agard. Syn. p. 10. Hook. Fl. Scot. P. II. p. 96. 

PucuB aaileaUu. Lightf. Scot. p. 924. Turn. Syst. Fuc. d. 48.— Hist. Fuc. 1. 187. 
PI. Dan. t. 355. 
P. muteoides. Hook. Tour in Irel. App. p. 347. 
Deamueatia aeuieata. \mm. Thai. 25. 
Hab. Poond in Ae EiqainMas Caooea. Loirer SaTage Itland, Bndaan'i Stnit. 

102. Ptilota.. 

212. Ptilota flvmua. Agaidh. Syn. 39. Hook. PI. Scot P. H. p. 106. Lyngb. 
Hydroph. Dan. p. 38. t. 9. 

PucuspfuwwMu*. Ughtf. Scot. p. 955. PI. Dan. t. 350. Fl. Norr. v.2. p.9I. Turn. 
Syn. Fuc. p. -296.— Hist. Fuc. t. 60. Hooker Tour in Icel. App. p. 347. 
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P. pectinatus. Fl. Norv. t. 2. p. 122. t. 2. f. 8. 
F. pHlpUu. FI. Nmt. v. 2. p. 135. t. 2. f. 15. 
PlcMamium plumosum. Laid. Thai. p. 50. 
Floatinf oa the MB kbont the middle of Hudion's Strtit. 

103. OlQARTlNA. 

213. Gigartina confervoides. Lam. Tb^. p. 48. L^ogb. Hydropb. Dan. p. 43. 
Vaem confervoides. Linn. Sp. PI. p. Iti29. Fl. Norv. t.2. p. 92. fiigl. Bot. t, 1688. 

Ttarn. Syn. Fuc. p. 328— Hist. Fuc. t. 84. Hoc*. Tour in Iceland, App. p. 347. 
F. elongatus. Fl. Norv. t. 2. p. 143. 
Floating on the ma mhoat the midiUe of Hiidion'a Strut. 

104. Palhella. Lyngbye. 

Jlfofm gelatinosa, aubhyalina, granulis solitariU globoeis farcto- lA/ngb. 

214. Palmella mt)a/i«, massa tenuis, superficie sponilis sphmricis parvis. Bed magni- 
tudine insqualibas, numerosis, intense rubrls granulate. 

Uredom'ro^M. Bauer in Braade's Quarterly Journ. of Sciences and the Arts. v. 7. 
t. 222. t. 7. 

Algarum specieB, Brown in Rose' Voy. ed. 2. v. 2. App. p. 195. 
Hab. Igloolik, Slc. Op iQDir ; and also attached t« stones nid coyering moHCa with a thin ^latinont 

After the adniirable hiitory and figures of this cuiious subttaace (to well known to our Arctic nnTigaton 
bf the name of Red Snow), that are given by Mr. Bauer, both in the Quarterlj Journal of Science, and 
in the Philoaophical Truuactiona for 1S80, p. 165, t. 17, acaroelj anj thing: il left fur me to lafupon the 
(abject of its itnicture and mode of growth. Mr. Baner hat satiRfactorily prored the red enow to be a 
TCgetable, and if other natoraligta had, like mjulf, posBeised the advantage of teeing it ct>Tering stonei . 
and moiBee, like manj other Cryptogamic vegetable*, there would hare been no caiue for ditcutiioB relBtive 
to the Idngdooi of Nature to which thi« tubject should belong. 

That a plant thould vegetate, in and upon gnow, and that it ihould do to, too, to lud) anextent u to cover 
a tract of eight miles in length, and frequently to a depth through the snow often or twelve feeU muat, indaed, 
excite our astonithmeut. Growing upon stones and turf, it assume* an appearance very similar to that of tome 
of OUT own vegetables; and there u one plant particular! j, familiar to the Crjtofamic Botanist of this coontr;, 
to which this individual, in its ^neral structure, may well be compared, which is the TrenuUa eruenU of 
Bngiiik Belany (unquestionably a true PalmeOa.) Its similarity to Hiis did not escape my -acute friend. 
Hr. Brown, who, in a note in the Appendix to Rots' Voyage, expresses bis opinion that it la nearly allied to 
it. Mr. Baner is disposed to agree with Mr. Brown, although unau]Oaiated with t^ plant in quoition, i^n 
the ground that (according to the description given by the author of Bug, Bot.) the T. cruenla is fonned oi 
a "congeries of extremely minute, pellucid, globular granulations, all eqnal inuie;" whence Mr. Bauer 
iaders, .that the^lant is an Uredo.- The true natoTe of theT. orwst^tt is not, mEnffiitk Pelangi correctly 
de6Ded; it forms, in reality, a thin gelatinous stratum, or mass, in which (entirely immersed and imbedded) 
are numerous extremely minute, spherical granules, all equal Id size, and gf a dull purplish red colour. Prooi 
these circumstances ne may perreive, that our present plant differ* in nothing from T. crutnta, except in its 
fntniilet beiof arttmal, and in their tin and colour. 
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Id ngtri to Ut right to t, place in the fenna Vredo, when tbe able Hr. Bauer hai placed it, unquei- 
tionaUf, in lookinf at tbe figure above quoted of hiiCniva/u, tt. 1— B, V.Omminu.g — 10, and U.fiefida, 
f. 11, tbese would all appear to belong to one and the same genua. I do not potieai, at thn time, any apeci- 
mens of V. fcOitUi, but I prenune that it denotm the Stinking or Waddfi- Brand of the Norfolk farmer, 
tbe V. Cariat at Be Candothi of Hooker't Fl. Seotica, and GrevUlt-t Fl. Edinentit; the U. ntophiia of 
tHtin»,T ia Stunit FiHigi of Oermany, tab.M. If thii be ttiecace, then, letting aaide the different plai«a of 
I^TOWth, wlucb 1 muit yet allow to be of aome conaequenee in tbeie minute *egetable«, there ia the remaikable 
diatinction that the extremely minute fponJet are themtelrea encloaed in a tporidium or kind of capaule, 
which it not dte eaae with our plant. Tlie Credo Segttttm I take to be that of Peraoon, and moat authon ; 
and, to quote flgnrea, the Retievlaria Stgetam of BuUiard'a Chimpigtton*, t. 47S, the V$tilaga Segetwm of 
Unk, in Stnrm't Fungi of Germany, t: 83, what is commonly called the Smvl or Pepper Brand by agricol* 
tnriHtB. 1 am aware that moat authors, and amongat them I myielf in the Flora Seotica, have described thii 
speetea aa having ita aporulee forming a copious black duat, naked, attached within the fruit or glume of 
graatea j in other words, dettitute of tporidium ; and, on agun looking caauajly at my specimen!, I find such 
to be the caae in a great many inatancea ; but, on a more atrict inreatigation, I clearly diacover a number of 
tporidia, which hare not yet shed their duat* ; ao far according with the character of V. Cariet [or fietida), 
bat differing in the shape uf their aporidia. Mr. Bauer has, perhapa, only ohaerred the iporidia before they 
were burst, and I am the more inclined to ttiia auppoiition from the circumstance of hia having giren that 
tnberculated appearance to his planta (f. 9.), which indicate their containing aporulea. Nothing of thia kind 
is obeervable in the Arctic plants. 

Upon a consideration of all these drcumstances, I cannot but think that the Red Snow, altiwugh not 
decidedly a PalmeUa, since the granules are not immeraed, yet approachea much nearer to it than to Vredo-^; 
and, perhaps, Lyngbye's generic character might, without inconvenience, be modified so as to include it. 

On a subject, however, of auch miuuteneaa, and which has excited ao much attention, 1 waa not willing to rest 
satisfied irith the reault of my own unaided inveatigationa. Hr. Oreville, who has examined the plant, quite 
agrees in the above remarka ; and Captain Cannichael, to whom I communicated apecimena, waa kind enough 
to write to me as follows lespectang it: — "I waa anxious to see the Red Snov, having read a great deal of 
discordant opinion respecting its nature ; I have examined it with some care, and from all I know of Uredo, it 
does not appear to have the slightest affinity with that genus. The Uredot are all parasitical, and the aporidia 
are attached by more or less of a pedicel to the matrix. But there cannot be parasites upon snow, any more 
than on water ; and, as you have remarke*!, the aporulea of thia plant are merely imbedded in gelatine, without 
any kind of attachment. A Palmella it may be, according to the present looae conatruction of that genus, but 
surely very far removed from P. eruenta. In the latter, the aporulea are all of the same size, and buried id the 
gdatiue ; whereas in this plant, they are of twenty different sizes, and the larger of them are twenty dmea the 
aize nf those of P. eruenta. They are, be^^s, protruded in auch a manner as to render the whole surface 
granular. Of bU the plants I am acquainted with, it comes the nearest, in general haUt, taP.botryoidet; but 
its internal structure is widely different. On the whole, I should think, as you have asked me to give my 
opinion, that you may safely arrange the Riid Snote among the PalmeUa, It has, at least, a better title 
to rank there than P. botrifoideM. The great diversity in the size of the sponiles, peculiar, I believe, to the 
Arctic plant, cannot be considered as a generic objection, though it will f<Hiu a good specific distinction." 

* If a fully formed sporidium be put into water, it bursts after a little time, and the numerous aporulea, which 
have been conDdeied to form the entire plant, will Doat about in great numbers upon the table of the 
microacope. 

t Profesww Agardh, of Lund, has, since the above account was written, described the Red Snow as a naw 
genus, under the nsase of Aatoeecetu niralit. 

3 I 
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BEPEHENCE TO THE BOTANICAL PLATES. 

APP. TAB. I. 

PlQIODlABlS NRt.&OKII.p. 402. 

Fie. 1. plant, natural dze. 

2. ' Cal^ ami braeteat magnified. 

3. Corolla, magaified. 

4. Anther, magnified. 

5. Pistil, magnified: 

Cbbpis nana, p. 397. 

Fie. 1. Plant, natural size. 

2. Single 4ower, magnified. 

3. Floret, magaifi^d.. 

4. InYoloofe, with the ripe fhiit, magnified. 

5. Pericarp, magnified. < 

6. Hair of the pappus, magnified. 

7. Involucre and receptacle, as seen after the falling away of the seeda, magnified. 

APP. TAB. n. 

COLPODICU LATirOUUU, p. 408. , ' 

Fie. 1. Plant, mUural size. 

2. Spikelet, magnified. 

3. Spikelet, before the eqiaiiakHi of the flower, magnified. 

4. Superior 'vaive of the Cort^Ia, mt^nified. 

HiBBOCHLOB PAUOIPLORA, p. 410. 

Fie. I. Ffauit, natwcUtiae. 

2. Spikelet, shewing the florets, magnified. 

3. Inferior ralve of a lateral floret, magnified. 

4. Saperior flqret, magmfied: from which are removed and repreiented at 

5. The two stamens, the pistil, and the hypogynous scales or lodiculs, magmfisd. 
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431 
UST OF ZOOPHYTESk 

BY 

JOHN FLEMING. D.D.. F.R.&B., fte. ftc. 



ZOOPHYTES. 
All the species are niarkec) as haviDg been " found on the surface of the sea, about 
the middle of Hudson's Strait, 29th Juljr 1821." Tbey appear to have floated about in 
the sea for some time, aa they are ^nerally in a bleached state. 

1. Ft.vaT R A. pilosa. (Solander.) EUlis's Corallines, p. 73. Na4. Table zxzi. InvMting, 
aparingly, the Cellaria loricidata. 

2. Cbllasia loriciUata. (Sol.) Ellis's Cor. p. 40. No. 7. Tab.ui. fig. b. B. la the 
form of a large tuft. 

3. C. ciliata. (Sol.) Ellis's Cor. p. 38. Na 5. Tab. zz. fig. d. D. A single siaaU 
branch adhering to the preceding. 

4. Tdbularia? In the single tuft of this which has been preserved, there are several 
slender tubes, with a few scattered branched. But the absence of wrinkles on the stalks, 
the canal of the branches being closed at the base, and the soft decompoaed a^Mct of 
the inner surface, lead to the suspicion, that it is an altered sea weed, and not a subjoct 
of the animal kingdom. 

5. Sertdlaria argentea. (Sol.) Ellis's Cor. p. 6. No- 4. Sg. c. C. The ipecimow 
exhibited the remains of the vesicles or ovaria. 

6. S. cupressina. (Sol.) Ellis's Cor. p. 7. ] loa^ Tab. iii. fig. a. A. In the examplea 
of this variable species, the lateral branchy are, for the moot part, siaq>le, a character 
resulting from its growth in deep water. 

7. S. repens. fSol.) Ellis's Cor, p. 25. Tab. xiv. fig. b. B. Crevping on the surface of 
Spfusrococcus ladniatus. 

8. Fldhularia (Lamarck) buUata. N. S. This coralline is irregularly branched.; 
each branch arises from a cell (or denticle) which has enlarged into an. ovate vestde, 
slightly wrinkled across. From the top of this vesicle a tubular stem proceeds, thinly 
covered, on one aide, with a row of cells, some of which are enlarged into vesicles bub> , 
porting other branches. The base of the vesicle is united with the mouth of the cell ; 
but the line of separation is distinct, in consequence of the ceil and branch with which 
it is connected, being ofa denser substance. In the younger branches, the communication 
between the central tube of the stem and the cavity of the vesicle is free ; in the older 
portions, however, this connexion ceases. At the external base of the vesicle, from one 
to three tubular radicles take their rise, and descend along the supporting stem and others 
which are inferior to it, closely adhering to their surface. These tubes are, like the 
stems and branches, destitute of joints. 
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Each cell is ahort* scarcely the diameter of the Btem which supports it. with a horizontal 
or slightly oblique mouth, and deatitute of lateral or inferior processes. In all the cells, 
I obserred portions of a thin membrane, connected or continuous with the margin, and 
more or less cup-shaped, which appeared to be the remains of vesicles, similar to those 
which ^ive rise to the branches. Their nature was likewise pointed out by the remains 
of the tubular radides, still in connexion with some of the largest portions. To some of 
thecells cylindrical bodies were attached, which, after maceration, appeared of the con- 
sistecce of the body of the polypi of several sertularis ; but instead of terminating in 
a tentacular head, became contracted, and gave rise to branches bearing cells. In some 
cases, two contiguous cells supported each a vesicle bearing a branch. 

The preceding description will suffice to show that this coralline differs from all those 
described by EHIis, among his vesiculated corallines; by Lamarck, in his geBMaPlumularia; 
or by Ijamouroux, In his genus Aglaophenia. But the mutilated condition of the speci- 
men leaves much to be desired in the characters of the species. I have observed in other 
veaiculated corallines (Edinbui^h Philosophical Journal, vol. ii. p. 86) a capability, 
when placed in circumstances unfavourable for ordinary growth, of converting the 
polypi, in the cells, into branches bearing cells. The anomalous appearances of this 
species seem to indicate that it had recently been placed in a condition where the 
exertion of similar enei^es was requisite, in converting polypi and ovaria into branches ; 
thus exhibiting a curious example of viviparous reproduction or extension. 

9. MiLLBpoftA pumieosa. (Sol.) ESlis' Cor: p. 75. No. 7. Tab. xxz. fig. d. D. A small 
mass adhering to CeUarla loriculata. 

10. M. tubuiosa. (Sol.) Ellis's Cor. p. 74. No. 6. Tab. xxvii. fig. e. E. A small portion 
only adhering to the Odonthalia dentala. I observed, resting on tiie same plant, a 
microscopic shell agreeing with the Nautilus umbiHcaius of Montagu's Testacea 
Britannica Supp. p. 78. Tab. zviil. f. 1. 

11. SpoNoiA infundibidi formes, of Linnteus. A single, young, bleached, worn and 
damag«d specimen. By comparing its skeleton, under the microscope, with a portion of 
the same species from Orkney, I could not discover any definite distinguishing character. 
The latter, being In a more perfect state, exhibited the spicule held in closer connexion 
by the gelatine. 

12. S. parasitica, of Montagu : " Memoirs of the Wemerian Society of Edinburgh, 
Vol. ii. p. 114. No. 34. A small macerated portion of this sponge adhered to the Odon- 
THALiA ef^nfota. Under the microscope the skeleton corresponded with the species to 
which we have referred. 

THE END. 
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